«i^      THE  GIFT  OF 


tNGiNEERiNG  Library 

.Av.t5.72,.H,? !.d.'..d.f^... 


CORNELL  UNIVERSHY  LIBRARY 


3  1924  057  846  390 


Cornell  University 
Library 


The  original  of  this  book  is  in 
the  Cornell  University  Library. 

There  are  no  known  copyright  restrictions  in 
the  United  States  on  the  use  of  the  text. 


http://www.archive.org/cletails/cu31924057846390 


GEOLOGICAL  SURVEY  OF  PENNSYLVANIA. 


PINAL  REPORT  ORDERED  BY  LEGISLATURE,  1891.     *  (    j    / 

A  ^^M;/dM'- 

SUMMARY  DESCRIPTION 


Geology  of  Pennsylvania, 


IN  THREE  VOLUMES, 


A  NEW  GEOLOGICAL  MAP  OP  THE  STATE, 
A  MAP  AND  LIST  OP  BITUMINOUS  MINES, 

And  many  Page  Plate  Mlusirations. 


J.  P.  LESLEY,  State  Geologist. 

VOL.  III.    PART  IL 

DESCEIBING    THE 

BITUMINOUS   COAL  FIELDS, 
E.  V.  d'INVILLIERS, 

AND  THE 

NEW  RED  OF  BUCKS  AND  MONTGOMERY  COUNTIES, 

BENJAMIN  SMITH  LYMAN. 


HARRISBURG : 

PUBLISHED   BY  THE   BOARD   OF    COMMISSIONEBS 

FOE   THE    GEOT.OaiOAL   SOKVBY. 

1895. 


IV  GEOLOGICAL  SURVEY   OF   PENNSYLVANIA. 

completion  of  the  Carboniferous  System,  embracing  the 
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The  Carboniferous   System. 

The  Coal  Areas*  of  the  United  States  are  few  and  well 
defined,  but  some  of  them  of  great  size;  the  eastern  bi- 
tuminous, or  Appalachian  Area,  contains  about  65,000 
square  miles. 

Beginning  at  the  northeast,  we  have  the  coal  beds 
of  Maine, continuations  of  those  of  New  Brunswick,  over 
a  small  area  of  confused  and  distorted  rocks,  very  little 
known,  and  covered  with  a  thick  deposit  of  northern 
drift.  Nothing,  as  yet,  promises  for  this  area  a  ^future 
of  any  importance. 

The  same  is  true  of  the  narrow  pointed  basins  of 
crushed  anthracite  stretching  across  Rhode  Island  into 
southeastern  Massachusetts.  The  almost  vertical  pitch 
and  dislocated  and  crushed  condition  of  the  one  or  two 
workable  beds  here  explored,  with  the  slaty  character  of 
the  coal  itself,  have  deceived  the  expectations  originally 
formed  and  repeatedly  renewed,  that  the  manufacturers 
of  New  England  would  find,  in  these  deposits,  a  second 
Schuylkill  or  Carbon  Co.,  Penna.  Here  and  there,  in 
middle  Massachusetts,  near  Worcester,  small  lenses  of  a 
coal  formation  have  been  discovered;  but  not  worth  ex- 
ploration. All  these  appear  to  be  outliers  of  the  Penn- 
sylvania Anthracite  basins,  the  coal  beds  being  enclosed 
in  rocks  referable  to  the  same  era.  They  resemble,  in 
their  dynamic  structure,  the  isolated  sharp  and  narrow 
basins  in  Pennsylvania,  caught  in  between  steep  enclos- 
ing walls  of  turned  up  older  rocks,  and  thus  preserved 
from  that  wide  waste  which  has  removed  the  coal  from 
the  whole  summit  plateau  of  the  Catskill  mountains, 
and  perhaps  from  the  whole  breadth  of  intervening 
country  between  the  Hudson  and  St.  Johns. 

*They  belong  to  different  geological  ages,  and  possess  distinct  characters. 
In  Rhode  Island,  in  Eastern  Pennsylvania,  in  the  Peak  range  of  southern 
Virginia,  and  in  Arkansas,  the  coal  is  anthracite  or  semi-anthracite.  These 
are  disturbed  geological  regions, and  border  upon  primary  oi  metamorphio 
rooks. 
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The  Great  Appalachian   Bituminous   Coal  area*   ex- 
tends from  northern   Pennsylvania  to    middle  Alabama 
800  miles,  in  an  unbroken  sheet  of  Coal  Measures,    with 
a  clean,  gently  waving,  but  on  the  whole,  nearly  straight 
southeastern  outcrop  edge,  through  middle  Virginia  and 
eastern   Tennessee;  along    the    crest  of    the    Allegheny 
mountain,    until  it  reaches    the  Virginia-Tennessee   line, 
whence  southward  it  is  known  as  the  Cumberland  moun- 
tain.    Measured  cross-wise  this  vast  area  is  of  very  var- 
ious widths,  rolling  its  immense  bUlows,  like  sea   waves 
on  the  shore,  into  middle  Ohio,  eastern    Kentucky    and 
middle  Tennessee.     Its   western   outcrop   is   as   irregular 
as  the  eastern    is  regular;    being    scolloped,  frayed,  ^  or 
broken  up  into  shreds  and  outlying   patches,  occupying 
the  tops  of  narrow  ridges  and  isolated  knobs,  overlooking 
like  frontier  forts,  the  great  open  plain    country    of  the 
west.     This  irregular  line  runs  along   the   Pennsylvania- 
New  York  State  Line,  crosses  Ohio  from   Meadville  and 
Massillon,  past  Loar  and  Athens  to  Hanging  Rock  and 
Ironton;  crosses  Kentucky   west   of   Greensburg   and  Ir- 
vine; traverses   Tennessee  as    the  western  brow    of    the 
great  Cumberland  plateau,  and  joins  the  eastern  outcrop 
at  the  ends  of  one  or  two  long  finger-shaped  basins  on  the 
summits  of  mountains  in  middle  Alabama.       The   north- 
eastern end  of  the  great  area  is  broken  into  five   similar 
mountain  summit  basins,    running   out  toward   the   New 
York  State  Line,  separated  by  wide   straight  valleys    of 
the  older  rocks.     These  finger  mountains    are  seen,  when 
followed  westward,  to  merge    into  the     great     mountain 
wilderness  of  the  Allegheny  tableland,  drained  by  the  nu- 
merous waters  of  the  Susquehanna.      Their  caps   of  Coal 
Measures,  at  first  mere  mounds  and  patches    of  the  low- 
est coal  bed  and  then  of  one  or  two   above   it,  become 
gradually  coal  basins,   broadening,    deepening,    receiving 

*The  Anthracite  region,  large,  complex,  rich  and  important  as  it  iswhen 
taken  as  a  whole,  only  occupies  the  position  of  an  outlier  to  the  far  greater 
JLjjpoJoc/iiare  CoaJ  areo  of  the  United  States.  An  interval  of  twenty-five 
miles  separates  the  two  on  the  meridian  of  Williesbarre;  about  an  equal 
distance  separates  the  main  area  from  another  outlier,  the  Broad  Top  semi- 
bituminous  region  of  Huntingdon  and  Bedford  counties  in  Pennsylvania. 
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more  and  more  coal.measures,  and   at    last  merging  into 
one  great  area  covering  all  the  land. 

•In  Pennsylvania  the  Oarhoniferous  formation  has  been 
subdivided  into  four  main  systems  above  the  Conglomer- 
ate Series  JVo.  XII,  which  will  be  described  separately, 
beginning  with  the  oldest  first. 


CHAPTER  CXXIV. 

JVo  XIII  Lower  Productive  or  Allegheny  River   Coal 

Series. 

The  Productive  Coal  Measures  No.  XZZ7*  might,  for  all 
pratical  purposes,  be  reviewed  as  embodying  all  the  bal- 
ance of  the  Carboniferous  Series  from  the  top  of  the  Home- 
wood.  Sandstone  (upper  member  of  No.  XII)  to  the  high- 
est coal  measure  bed  in  the  south-western  corner  of  the 
state,  although  this  vast  group  of  rocks,  with  a  thickness 
of  from  2000'  to  2500',  has  been  sxib-divided  as  follows  by 
the  Second  Survey: — 

^.   Upper  Barren  Measures   |  «;  te:.^?o/ir^Vo„^.  |  N°- XVL 
3.   Upper  Productive  Measures  or  Monongahala  River  Series,  No.  XV. 
2.  Barren  Measures  or  Pittsburgh  Series,  No.  XIV. 
1.  Lower  Productive  Measures  or  Allegheny  River  Series,  No.  XIII. 
Pottsville  Conglomerate ;  Homewood  sandstone,  No.  XII. 

The  Lower  Productive  group,  as  now  limited,  is  con- 
fined between  two  great  and  widespread  sandstone  forma- 

*The  Lower  Productive  or  Allegheny  River  Coal  Series, recewed.its'na.va.e 
from  the  fact  that,  prior  to  the  discovery  of  coal  beds  -within  the  Conglom- 
erate Series,  this  group  of  rocks,  200'  to  300'  thick,  comprised  the  lower  of 
two  such  "productive"  groups  in  western  Pennsylvania,  and  was  first  well 
studied  and  developed  along  the  Allegheny  river.  Much  was -known  of 
its  individual  coal  beds  and  rock  intervals  as  a  result  of  the  First  Survey  50 
years  ago  and  the  development  of  individual  enterprise  ;  but  the  Second 
Survey,  during  the  past  20  years,  has  had  ample  opportunity  of  amplifying 
our  knowledge  of  this  group.  The  Lower  Pi-oductive  Group  has  no  more 
coal  beds  now  than  formerly  and  few  real  discoveries  were  possible ;  but 
there  has  been  an  infinite  amount  of  painstaking  stratigraphical  work  done 
between  1874-1890,  which  has  served  to  establish  now  for  all  time  the  char- 
acteristics of  its  triple  coal  series,  the  Freeport,  Kittanning  smdClarion 
groups,  though  it  required  years  of  careful  cross-sectioning  and  compari. 
son  to  bring  the  present  comparative  order  out  of  the  confused  and  chaotic 
nomenclature  in  use  in  each  local  mining  district  prior  to  1874. 


Lower  Productive 
or 
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tions:  The  Potismlle  Conglomerate  .below  and  the  Ma- 
Tioning  Sandstone  above.  After  the  study  of  these  rocks 
was  carried  out  in  many  counties,  the  following  scheme 
was  finally  adopted  to  represent  the  general  sncesssion  of 
the  group: — 

Mahoning  Sandstone;  base  of  Barren  Measures:  No.  XIV. 

'  Freeport  upper  coal  bed  E. 
Freeport  upper  limestone 
Fieeport  lower  coal  bed  D. 
Freeport  lower  limestone. 
Freeport  sandstone. 
Kittanning  upper  coal  bed  C 
Johnstown  Cement  (limestone) 
Allegheny  River  Series  ^  Kittanning  middle  coal  bed  C. 

No.  XIII*  Kittanning  lower  coal  bed  B. 

Klttaning  sandstone 
Buhrstone  iron  ore. 
Ferriferous  limestone. 
Clarion  coal  bed  A'. 
Brookville  coal  bed  A. 

Homewood  sandstone ;  top  of  Conglomerate  No.  XII. 

Broadly  speaking,  commercial  importance  and  pre-emi- 
nence attaches  in  Pennsylvania  mainly  to  the  two  Free- 
port  coals,  Band  D  (and  to  a  much  more  limited  extent  to 
the  uppev  and  middZe  Kittanning  beds  in  western  Pennsyl- 
vania) and  to  the  Kittanning  lower  coalB.  Of  the  two 
former  it  may  be  stated  that  the  past  20  years  of  develop- 
ment has  proven  that  both  are  rarely  found  of  commercial 
size  or  character  in  the  same  field.  Lying  only  40'  to  50' 
vertically  apart,  they  were  frequently  confused  in  the  cen- 
tral part  of  the  State,  though  plainly  distinct  along  the  Al- 
legheny river,  where  they  were  first  named  from  their  de- 
I'elopment  at  Freeport. 

The  Kittanning  lower  coal  B  is  perhaps  the  most  wide- 
spread and  persistent  bed  of  the  series,  coming  in  near  the 
base  180'  to  200'  below  bed  E  ;  but  its  coal  is  usually  infer- 

*Other  small  seams  of  coal  have  been  found  in  this  series,  some  of  them 
attaining  local  prominence  ;  but  tuey  can  not  be  called  persistent  or  work- 
able over  any  considerable  area.  These  measures  naturally  occupy  the 
largest  bituminous  coal  area  in  the  State,  being  present  as  commercial  beds, 
even  where  covered  up  by  2000'  of  higher  measures,  as  is  shown  by  several 
oil  wells  in  the  south-west  corner  of  the  State. 
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ior  to  the  Freeport  coals  chemically,  except  perhaps  along 
portions  of  the  Allegheny  plateau  in  Centre,  Clearfield, 
Cambria  and  Somerset  Cos.  where  it  is  a  bed  of  great  pur- 
ity and  value.  Here  too  the  Kittanning  upper  coal  C  fre- 
quently becomes  of  good  quality,  with  a  thickness  of  2'  8" 
to  4',  especially  in  parts  of  Somerset,  Indiana,  and  Clear- 
field, and  in  parts  of  the  Beaver  and  Shenango  River  dis- 
tricts. The  Kittanning  middle  coal  O  is  generally  slaty 
and  worthless,  except  perhaps  in  portions  of  the  western 
counties,  where  too  the  Clarion  and  JBr ooTcvillehedis  become 
workable  and  acceptable  to  the  trade. 

But  all  of  the  beds  of  the  series  thicken  and  thin  in 
districts  ;  change  their  character  and  partings  ;  widen  their 
intervals  between  one  another  and  rarely  furnish  over  4'  of 
merchantable  coal,  except  in  comparatively  small  areas.  It 
was  owing  to  these  irregularities  of  bed  section,  character 
of  partings  and  interval,  which  gave  rise  to  false  identifica- 
tion and  great  loss  of  money  in  mining,  men  insisting  upon 
identifying  coal  beds  in  widely  distant  parts  of  the  coal 
field  by  characteristic  (?)  partings,  floor,  roof  or  bony  mat- 
ter. But  it  is  now  pretty  well  understood  (as  a  result  of  the 
progressive  studies  of  many  assistants  on  the  Second  Sur- 
vey), that  the  only  safe  guides  to  the  identification  of  coal 
beds  are  the  rock  series  accompanying  them  i.  e.  the  Ma- 
honing sandstone  and  Pottsville  Conglomerate  at  the  top 
and  bottom,  and  particularly  the  limestone  ftetZs  within  the 
Lower  Productive  Coal  Measures  themselves. 

Hence  a  very  large  part  of  the  field  work  of  the  past  20 
years  has  been  devoted  to  tracing  these  strata  from  county 
to  county  through  the  State,  accompanied  by  numerous 
vertical  sections,  with  the  gratifying  result  that  at  the 
present  time  no  field  geologist  at  work  in  the  Bituminous 
Measures  of  Pennsylvania  need  be  long  in  doubt  of  his 
approximate  horizon,  if  he  can  only  pick  up  one  of  these, 
key-rock  outcrops;  it  is  only  where  some  or  all  of  them  are 
entirely  absent  that  doubt  still  exists  of  the  proper  nomen- 
clature in  individual  fields.  Hence  no  better  nor  more  im- 
portant and  satisfactory  results  have  followed  the  inves- 
tigations of  the  past  20  years  than  the  tracing  and  location 
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of  the  several  key-rocks  affecting  the  Lower  Coal  Measure 
group.* 

In  Cambria  and  Somerset  counties  the  Freeport  upper 
limestone  is  usualy  present  in  the  local  sections  but  fre- 
quently absent ;  the  Freeport  middle  limestone  is  usually 
absent,  but  frequently  present ;  the  Freeport  lower  limestone 
is  almost  universally  present,  but  is  absent  in  Clearfield  and 
Centre  Cos.  t  and  in  Cambria  Co.  to  the  north  and  east  of 
Scalp  Level  in  the  Wilmore  basin.J  In  the  Johnstown 
section  it  is  locally  called  ''ferriferous  limestone,'" %'b\it  is 

*  An  instance  in  point  Is  afforded  by  Mr.  W.  G.  Piatt's  section  at  Bosston 
Station,  Armstrong  Co.,  H  5,  page  258. 

Tiie  Kittanning  group  is  here  composed  of  an  uppar  coal  (0'  8"),  interval 
20' 0'';  a  middle  coal  (1' 4")  with  a  poor  limestone;  interval  50'0';  and  a 
lower  coal  (3'0"). 

Mr.  Piatt  neglected  the  upper  coal,  as  local,  and  called  the  underlying 
bed  the  Kittanning  upper  coal  and  the  poor  limestone  under  it,  therefore, 
the  Johnstown  cement  bed.  Mr.  White  called  it  the  Kittanning  middle 
coal  and  doubted  the  correct  application  of  the  Johnstown  cement  bed  in 
other  places ;  and  therefore  the  propriety  of  calling  the  coal  over  this  ce- 
ment bed,  Kittanning  upper  coal  in  the  region  where  it  is  best  studied. 

The  above  example  is  here  cited  to  illustrate  the  difficulty,  in  fact  the  im- 
possibility, of  applying  the  system  to  every  place  in  the  region.  It  will  be 
many  years  before  the  various  outcrops  are  traced  uninterruptedly  over  the 
whole  country ;  and  until  this  is  done  it  will  be  rash  to  conclude  that  where 
a  limestone  is  absent  the  coal  bed  over  its  horizon  must  be  some  other  bed  ; 
or  that  where  a  limestone  is  present  it  must  necessarily  be  the  limestone 
which  ought  to  underlie  that  particular  coal  bed.  What  is  true  of  the  Free- 
port  group  must  be  true  of  the  Kittanning  group. 

Prior  to  1876  and  for  a  few  years  afterwards,  the  great  "  Ferriferous 
Limestone"  of  the  Allegheny  River  district,  accompanied  by  its  Buhr stone 
iron  ore,  and  underlying  the  Kittanning  lower  coal  B  was  confounded  with 
the  Ferriferous  "  JoAnseoion  Cemeni"  bed  of  the  southern  and  eastern  bi- 
tuminous counties,  underlying  the  Kittanning  upper  bed  C — with  the 
inevitable  result  of  identifying  these  two  seams  as  one  and  the  same  coal 
bed,  whereas  they  are  really  from  50'  to  80'  vertically  apart,  and  distinct 
beds. 

In  places  local  coal  beds  insert  themselves  in  the  column,  to  apparently 
invalidate  any  universal  rule  being  applied  to  every  place  in  the  region  ; 
but  with  the  characteristics  of  the  Freeport  limestones,  the  Johnstown  ce- 
ment bed  and  the  Ferriferous  limestone  once  studied  and  carefully  observed 
there  can  be  a  limited  liability  to  error  incurred  in  districts  where  one  or 
More  of  these  beds  are  exposed. 

t  H  2  page  152.  These  are  the  limestones  under  beds  E,  D'  and  D  of  the 
First  basin  in  that  report ;  coals  E,  D  and  C  of  this  report. 

t  H  2  page  64  and  H  3  page  317. 
.  §It  is  named  in  reports  H  2,  H  3,  the  Johnstown  cement  bed  and  the  Free- 
port  lower  limestone. 


^Invilliers.]    lower  productive  coal  series.         2159 

not  at  all  the  Ferriferous  limestone  of  the  Allegheny  river 
region,  lying  at  the  bottom  of  the  Kittanning  group.* 

But  at  the  close  of  the  three  years'  survey  of  Clearfield, 
Cambria  and  Somerset  Cos.,  an  attempt  was  made  to  har- 
monize the  whole  scheme  of  the  Lower  Producti'oe  Coal 
measures,  with  what  was  then  known  of  the  series  in  the 
Allegheny  Eiver  country.  The  three  Freeport  coals  E,  D', 
D  were  reduced  to  two  E,  D  (  =  D'),  and  the  lowest  of 
the  three  (D)  was  made  the  upper  of  the  two  Kittanning 
coals  C  and  C.  Consequently  the  Johnstown  cement  bed 
no  longer  underlaid,  the  Freeport  lower  coal  but  the  Kit- 
tanning upper  coal.-f 

The  time  came  however  when  the  Kittanning  group  had 
to  be  recognized  as  triple.  In  Piatt's  Rosston  section  just 
quoted,  the  small  coal  under  the  great  Freeport.  sandstone 
was  ignored  and  the  next  bed  was  called  Kittanning  upper 
coal  and  therefore  the  limestone  u.nder  it  was  considered  to 
be  the  Johnstown  cement  bed.  White  calls  the  small  bed 
Kittanning  upper  coal  and  the  next  bed  Kittanning  middle 
coal  and  therefore  doubts  that  the  limestone  under  it  is  the 
cement  bed,  because  that  ought  to  iinderlie  the  Kittanning 
upper  coal. 

The  fact  is,  the  limestone  should  be  taken  as  the  key, 
and  not  the  coal  bed.  For  instance,  the  Cambria  Co.  coal 
beds  cannot  be  safely  identified  with  those  of  Indiana  Co. ; 
whereas  the  Jolinstown  cement  bed  is  finely  developed  all 
through  the  Ligonier  valley,  north  of  the  Conemaugh.  J  At 
Lockport  it  is  only  2';  but  on  Black  Lick  creek  10',  pure 
and  extensively  quarried  ;  on  the  South  Fork  it  contains 
13  %  of  iron.  In  the  Blairsville  basin  it  varies  from  1^'  to 
15'.  §  In  the  Saltsburg  basin  it  occupies  its  proper  place 
near  Marion,  3'  thick.  || 

In  Armstrong  Co.  it  is  not  seen  on  the  Kishkaminitas, 
and  often  not  on  Crooked  creek;  is  usually,  but  indistinctly, 

*  H  2  page  98. 

f  See  the  new  scheme  described  and  explained  In  H  3  pages  315  to  322. 

J  H  4  page  69. 

§  H  4  page  178. 

U  H  4  page  259. 
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indicated  on  the  Cowansliannock;  is  not  seen  on  the  North 
Pork  of  Pine  creek;  but  is  wejl  exposed  at  various  places 
(4'  thick)  along  the  Mahoning  and  Red  Bank  creeks ;  at 
Kittanning  absent,  it  appears  higher  up  and  lower  down 
the  river;  it  is  2'  at  the  mouth  of  Crooked  creek;  is  persist- 
ent and  regular  in  the  Worthington  region,  a  true  cement 
bed  and  fossiliferous,3'  to  5'  thick.* 

In  Jefferson  Co.  the  cement  bed  has  been  observed  at 
nearly  every  locality  where  its  horizon  is  exposed  to  view, 
but  in  most  cases  as  a  thin  layer,  impure  and  ferruginous, 
with  characteristic  minute  univalve  impressjons.f 

In  Clarion  Co.  the  cement  bed  was  seen  by  Dr.  Chance 
at  only  one  locality,  on  Middle  run,  1000'  north  of  the 
Fairmount  Co's.  mine  (on  the  Freeport  lower  coal)  vaguely 
called  6',  but  probably  only  3'  thick,  and  in  reality  a  self- 
fluxing  iron  ore  (48%  carbonate  iron+1.5%  sesq.  ox.  iron).:j: 

In  Butler  Co.  this  cempnt  bed  is  not  noticed,  except  at 
Argyle,  where  it  is  an  iron  ore  (38%  carb.  iron+  1.6%  sesq. 
ox.  iron).§ 

On  the  edge  of  Beaver  Co.  it  is  represented  by  vast  num- 
bers of  ore  balls  in  the  shale  beneath  the  Darlington  coal 
bed.  II  This  ore  bearing  shale  ranges  through  Lawrence 
Co.,T[  and  also  through  Washington  Co.  south  of  the  Ohio 
river.** 

South  of  the  Kishkiminitas  in  Westmoreland  and  Fayette 
Cos.  the  cement  bed  has  not  been  noticed  west  of  Chestnut 
ridge;  but  in  the  Ligonier  valley  it  has  been  detected  at 
various  places  as  far  south  as  Laurel  run  in  Springfield 
twp.,  Fayette  Co.,  where  it  is  8'  thick.  At  Fayette  fur- 
nace, not  a  mile  distant,  it  is  replaced  by  brown  ore-bearing 
shale.  Everywhere  it  seems  to  be  extremely  variable;  some- 
times limestone,  sometimes  ore-bearing  shale.  It  is  how- 
ever much  quarried.     Occasionally  it  seems  to  contain  f  rag- 

*  H  5  passim, 
t  H  6  XXXL 
iv2page43. 
§  V  2  page  43. 
11  Q  page  222. 
T  Q  2  page  35. 
**K  page  87. 
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ments  of  the  No.  XI  limestone;  and  at  one  place  the  ore 
bearing  shale  was  mined.* 

From  the  above  sketch  it  will  appear:  1st.,  that  we  have 
in  this  Johnstown  cement  hed  a  calc-iron-clay  deposit  of 
great  extent;  2nd.,  that  it  maintains  a  fixed  relationship 
in  the  order  of  strata;  3rd.,  that  it  can  be  used  as  an  im- 
portant key-rock  for  measurement;  4th.,  that  it  underlies 
the  first  coal  bed  under  the  great  Freeport  sandstone;  5th., 
that  it  helps  to  fix  the  top  of  the  Kittanning  group. 

The  Freeport  limestones  have  their  best  development  in 
the  western  part  of  the  State,  and  underlying  the  two  up- 
per coals  of  the  section,  have  fixed  the  double  character  of 
the  Freeport  group;  hence  in  all  the  recent  reports  of  the 
Survey  the  triple  form  of  this  series,  designating  Upper, 
Middle  and  Lower  Freeport  coal  seams,  has  been  ex- 
punged, through  the  discovery  of  false  identification  of  the 
lower  Freeport  limestone  with  the  Johnstown  cement  bed; 
and  per  contra  the  Kittanning  group  made  triple,  as 
shown  in  vertical  section  above.  Here  too  the  true  Ferri- 
ferous limestone  under  bed  B  has  its  greatest  development 
and  outspread,  cropping  all  along  Slippery  Kook  creek,  and 
up  the  Allegheny  river  and  branches,  east  and  south  into 
Armstrong  and  Jefferson  Cos.,  but  rarely  seen  to  the  east 
in  the  Allegheny  Mountain  district.  But  just  as  this  later 
key -rock  limestone  fades  away  the  next  higher  Jolmstown 
Cement  hed  (underlying  the  Kittanning  upper  coal  C)  as- 
sumes size  and  importance  and  is^present 'in  most  of  the 
sections  across  Indiana,  lower  Cambria  and  Somerset  Cos., 
and  in  the  Ligonier  valley  of  Westmoreland  and  Fayette. 

The  Ferriferous  limestone  (underlying  Bed  B)  has  been 
found  an  almost  unerring  guide  and  key-rock  to  the  geol- 
ogy of  the  lower  coal  measures  in  north-western  Pennsyl- 
vaniaf.     And  its  limits  of  utility  in  this  respect  are  delin- 

*  K  3,  pages  38  and  39,  where  Prot  Stevenson  gives  the  names  of  the  runs 
on  ■which  it  is  alternately  present  and  absent. 

fThe  Ferriferous  Limestone  has  been  used  since  the  year  1837  as  a  geo- 
logical base  of  measurement  and  key  to  identification  in  western  Pennsyl- 
vania; a  rock  perfectly  well  distinguished,  by  its  size,  aspect  and  fossil 
contents  (see  this  point  stated  clearly  on  page  220  Q)  from  the  other  lime- 
stones of  the  Barren  and  Lower  Productive  Goal  Measures. 
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eated  on  the  recently  compiled  map  of  the  State  (Plate  IT). 
It  is  here  almost  universally  a  thick  rock;  shows  its  out- 
crop in  a  multitude  of  localities,  and  in  most  of  them  sup- 
porting the  important  Buhrstone  iron  ore.  Under  the  nat- 
ural supposition  that  such  a  deposit,  traceable  through 
Beaver,  Lawrence,  Butler,  Clarion,  Jefferson  and  much  of 
Clearfield  Co.,  must  needs  exist  in  Armstrong,   Indianaf, 


The  geologist  can  take  it  as  his  guide  immediately  after  passing  to  the 
west  of  the  Indiana  anticlinal,  and  keep  it  as  his  guide  throughout  Clarion 
and  Jefferson  counties;  in  the  coal  basins  of  Elk  and  McKean,  nearly  to 
the  New  York  State  Line;  and  in  southern  Venango,  northern  Butler, 
Lawrence  and  Beaver  counties,  to  and  far  beyond  the  Ohio  State  Line. 

It  has  a  lower  blue  layer  valued  by  ironmasters,  and  an  upper  gray  layer 
much  esteemed  and  largely  quarried  for  furnace,  farm  and  building  pur- 
poses at  a  hundred  localities. 

Finally,  italways  carries  on  its  upper  surface  quantities  of  iron  ore,  often 
very  large,  apparently  derived  by  percolation  and  precipitation  from  the 
ferruginous  shale  deposits  overlying  it,  and  characterized  by  a  more  or  less 
localized  mixture  of  buhrstone  or  chert  produced  by  the  same  agency.  Dr. 
Newberry,  in  his  Ohio  report  for  1874,  suggests  another  view  of  the  origin 
of  the  ore  and  chert,  as  a  substitute  for  the  above  theory  adopted  by  the 
geologists  of  the  First  Geological  Survey  of  Pennsylvania. 

The  careful  geologist  accustomed  to  take  into  account  all  the  features  of 
each  exposure,  and  grown  familiar  once  for  all  with  the  character  and  re 
lationships  of  this  remarkable  member  of  the  Lower  Productive  Coal  jSer- 
ie«,  the  base  of  the  ^i«am»M()'  group,  can  hardly  ever  be  deceived  Into 
mistaking  it  for  the  thinner  and  less  fossiliferous  Freeport  limestone  beds, 
200'  and  250'  higher  in  the  aeries,  or  for  the  ore  bearing  Johnstown  Cement 
bed  (Butler  limestone)  under  the  Darlington  coal  or  bed  C. 

Still  less  can  he  be  so  misled  as  to  confound  it  with  the  two  thin  iron 
bearing  and  peculiarly  fossilferous  limestones  of  the  Mercer  group,  which 
underly  it  at  a  considerable  distance  in  the  series,  locked  up  between  the 
two  Connoquenessing  sandstones. 

t  As  a  result  of  the  surveys  of  Mr.  W.G.Piatt  in  Indiana  Co.  we  now 
know  that  it  is  useless  to  look  for  this  deposit  or  its  iron  ore  east  or  south 
of  the  western  and  northern  parts  of  Indiana  Co. ;  that  it  is  separate  and 
distinct  from  the  Johnstown  Cement  bed;  and  that  it  underlies  the  Kittan- 
ning  lower  coal  B,  from  70'  to  90'  beneath  the  Kittanning  upper  coal  C. 

In  Armstrong  Co.  this  deposit  varies  from  0'  up  to  27'  in  thickness;  some- 
times solid,  sometimes  in  layers  separated  by  shales;  in  places  richly  los- 
siliferous  and  elsewhere  nearly  devoid  of  animal  forms.  On  the  other  hand 
in  the  west,  it  becomes  persistent,  thick,  pure  and  highly  fossiliterous  in 
the  Allegheny  River  Valley  country  and  in  the  valleys  of  Buffalo  creek — a 
great  geological  formation  and  the  guide  of  the  oil-well  drillers.  Toward 
the  north  it  persists  through  Clarion,  Jefferson,  Forest  and  McKean  Co. , 
and  through  all  this  area  occupying  the  same  geological  horizon  with  ref- 
erence to  the  overlying  Lower  Kittanning  coal  bed  B,  though  always  at  a 
varying  interval  beneath  that  seam. 
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■Cambria  and  Somerset  Cos.,  the  early  geologists  in  these 
<5oal  fields  naturally  confounded  it  with  the  overlying 
Johnstown  cement  bed,  although  it  was  nowhere  accom- 
panied by  its  typical  iron  ore,  and  although  it  often  seemed 
to  appear  in  a  part  of  the  series  which  did  not  closely  cor- 
respond to  its  geological  horizon  in  the  Allegheny  River 
section. 

Many  other  important  illustrations  and  detailed  facts 
might  be  stated  concerning  the  development  of  the  Lower 
Productive  Coal  Measure  field  which  followed  this  har- 
mony in  stratigraphical  geology;  but  none  were  more  im- 
portant or  more  far-reaching  in  their  effect  than  the  correct 
interpretation  of  the  limestone  strata  and  the  delineation 
■of  their  separate  usefulness  as  key-rocks  for  orienting  the 
workable  coal  beds  above  and  below  them. 

The  second  great  lesson  gleamed  from  Nature's  treasure 
book,  as  a  result  of  a  comparison  of  thousands  of  vertical 
sections  in  various  parts  of  the  field,  is  the  fact  that  it  rarely 
occurs  that  even  where  the  entire  coal  group  is  exposed 
there  are  more  than  two  beds  out  of  the  seven  fairly  per 
sistent  seams  which  attain  workable  dimensions  or  com- 
mercial importance. 

Thirdly  that  while  the  general  law  previously  held  to  the 
effect  that  this  series  held  valuable  coal  in  a  broad  belt 
around  the  margin  of  the  coal  field  is  in  the  main  true,  in  so 
far  as  the  coal  beds  are  thicker,  better  and  more  numerous 
there,  yet  the  recent  drilling  of  many  oil  and  gas  wells  over 
the  central  portion  of  the  field,  where  these  b6ds  lie  deeply 
buried,  has  proved  the  old  idea  to  have  very  many  excep- 
tions, and  has  almost  caused  its  total  abandonment  so  far  as 
intimidating  the  prospector  and  capitalist  from  pursuing 
development. 

Finally  a  long  series  of  chemical  researches  by  Mr.  A.  S. 
McCreath,  Chemist  of  the  Survey,  has  evolved  the  axiom  of 
progressive  increase  of  volatile  hydro-carbons  in  the  coal 
beds  from  the  Allegheny  mountain  westward  to  Pittsburgh, 
though  there  are  still  some  notable  exceptions  to  this  rule. 

The  investigations  carried  on  in  the  Broad  Top  and  An- 
thracite fields  in  the  eastern  part  of  the  State  have  only 
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served  to  confirm  the  general  statement  that  all  of  the  work- 
able coals  in  the  former  basin  and  many  of  the  seams  in  the 
latter  area  are  geologically  referable  to  the  horizon  of  the 
Lower  Productive  group  west  of  the  Allegheny  mountain; 
bnt  no  satisfactory  scheme  of  correlation  has  yet  been  made 
out  which  permits  of  any  more  specific  statement,  except 
that  in  chemical  composition  the  coals  of  each  district  lend 
force  to  the  conclusions  just  stated  concerning  the  propor- 
tion of  volatile  matter  to  fixed  carbon  from  the  east  west- 
ward. 

The  Lower  Productim  group,  while  varying  but  little 
from  250'  thick  along  the  Allegheny  mountain  and  300'  in 
western  Pennsylvania,  declines  to  about  200'  in  Ohio  around 
the  northwestern  border  of  the  coal  field,  while  thickening 
up  rapidly  southward  to  1000'  on  the  Great  Kanawha  and 
Guyandotte  rivers  of  West  Virginia.  * 

Space  does  not  permit  a  more  elaborate  discussion  of  the 
various  interesting  changes  these  coal  measure  rocks  un- 
dergo even  within  very  narrow  limits  within  individual 
basins  in  Pennsylvania.f 

*  I.  C.  VPhite,  Bulletin  65,  U.  S.  Geological  Survey,  1891. 

t  For  these  facts  the  reader  must  consult  the  following  pages  and  illustra- 
trations,  summarizing  the  individual  county  reports,  or  better  still,  refer  to 
the  thirty  odd  volumes  on  the  Bituminous  Coals  of  the  State  issued  by  the 
Survey,  of  which  this  present  report  is  necessarily  bnt  a  brief  and  imperfect 
condensation.  Nor  can  I  more  than  Incidentally  refer  to  the  able  and  lucid 
article  on  the  "Vegetable  Origin  of  Coal "  prepared  by  the  late  Leo  Lesque- 
reux  for  the  Annual  Report  of  1885,  pages  95  to  120,  except  to  quote  the  fol. 
lowing  introduction,  which  concisely  presents  his  conclusion  as  well : 

"The  assertion  that  coal  is  a  compound  of  vegetable  remains  would  bo 
contradicted  by  very  lew,  if  any,  living  naturalists,  supported  as  it  is  by  the 
follow  proofs : 

1.  By  the  abundance  of  well-preserved  fragments  of  plants  generally 
found  in  the  roof  shale  of  the  coal  strata,  or  at  their  base ;  in  the  fire  clay,  or 
in  the  layers  of  clay  shale  (clay  partings),  at  divers  parts  of  their  thicliness. 
This  fact  is  Isnown  by  every  one  who  has  had  opportunity  to  examine  seams 
of  coal. 

2.  By  the  distribution  of  microscopic  fragments  of  vegetables  throughout 
coal,  however  deformed  the  fragments  may  have  become  by  maceration 
and  compression. 

3.  By  chemical  analysis." 
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CHAPTER  CXXV. 
No.  XIII.    Lower  Productive  Measures. 

The  Broad  Top  Coal  Meld  in  Huntingdon  and  Bedford 

Cos.* 

The  Broad  Top  coalfield  occupies  the  deepest  geological 
trough  in  Pennsylvania  and  consists  of  a  highly  plicated 
area  of  coal  measures,  surrounded  by  a  high  mountain  rim 
of  the  Pottsville  Conglomerate  series,  geographically  di- 
vided by  the  Huntingdon  and  Bedford  Co.  line.  Its  super- 
ficial area  is  not  great,  as  the  lowest  coal  bed  only  occupies 
an  area  of  about  50  square  miles;  but  owing  to  the  severe 
plication  of  the  rocks  and  their  consequent  folding  into 
many  roughly  parallel  subordinate  basins,  the  total  coal 
tonnage  of  the  district  has  been  necessarily  very  greatly 
enlarged  per  acre  of  ground  as  compared  with  the  more 
gently  dipping  Allegheny  Mountain  region.  In  its  struc- 
ture it  partakes  much  more  closely  of  the  characteristics 
of  the  several  anthracite  basins;  and  occupying  an  interme- 
diate geographical  position  between  the  hard  coal  fields  of 
Schuylkill,  Carbon  and  Luzerne  Cos.  and  the  great  bitu- 
minous field  west  of  the  Allegheny  mountains,  its  coal  par- 
takes of  the  character  of  each  district  and  forms  the  typical 
semi-bituminous  fuel  of  the  State.  The  importance  of  this 
field  in  the  last  few  years,  as  a  producer  of  high  class  steam 
coal,  has  been  largely  overshadowed  by  the  Maryland  and 
West  Virginia  districts,  where  the  coal  seams  are  thicker, 
more  accessible  and  more  cheaply  mined  by  reason  of  their 
structure,  and  have  therefore  displaced,  to  a  large  extent, 
the  shipments  of  coal  made  from  this  Broad  Top  basin  at 
a  date  prior  to  the  extension  of  the  Huntingdon  &  Broad 
Top  Railroad  system  southwest  into  West  Virginia. 

*  Reports  T  2  and  T  .3, 1885.    Lesley,  Stevenson  and  White. 
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Structurally  and  geologically  it  is  one  of  the  most  inter- 
esting coal  fields  in  the  State,  and  although  its  local  feature* 
are  well  understood  and  havw  been  made  use  of  by  the 
operators  in  the  region,  to  the  geologist  there  are  still  many- 
interesting  unsolved  problems  which  would  repay  close^ 
study. 

A  somewhat  tentative  scheme  of  correlation  was  presented 
by  Mr.  John  Fulton  and  published  as  a  plate  of  sections  in 
Report  T  3*  (see  plates  396  and  397),  wherein  an  attempt 
was  made  to  show  that  the  Upper  Freeport  coal  or  "Lemon 
Seam  ^"  of  the  Allegheny  Mountain  series  was  identical 
with  the  Kelly  seam,  or  the  usual  top  bed  which  is  exposed 
and  mined  at  many  places  in  the  Broad  Top  basin;  such  as 
Chevington,  Sandy  Run,  Riddlesburg,  Langdondale  and 
Kearney. 

At  some  of  these  points  sections  have  been|compiled  which 
seem  to  indicate  the  propriety  of  this  correlation,  from  which 
fact  it  necessarily  follows  that  this  Kelly  seam  and  all  the- 
underlying  beds  in  the  Broad  Top  basin  down  to  the  top  of 

the  Pottsville  Conglomerate  are  the  eastern  representatives 
of  the  Lower  Productive  Coal  Measure  series  in  the  western 
part  of  the  State. f 

That  some  of  the  Broad  Top  coals  are  really  the  geological 
representatives  of  the  Lower  Productive  group  of  western 
Pennsylvania  there  can  be  little  doubt;  for  the  presence  of 
the  sub-carboniferous  MaucTi  GJiunk  red  shale,  1100'  thick, 
and  the  Conglomerate  series  250'  thick,  both  completely 
encircling  and  proven  to  underly'these  coal  beds,  renders  it 


*  A  large  portion  of  the  basin  was  surveyed  and  contoured  many  years 
ago  by  Prof.  Lesley;  but  his  maps  were  never  connected  so  as  to  render  their 
publication  by  the  Survey  justifiable,  and  the  region  still  awaits  future  ap- 
propriations to  solve  many  doubtful  points  and  to  set  torth  clearly  its  com 
mercial  advantages  and  complex  structure. 

\  The  main  difficulty  preventing  a  final  acceptance  of  this  bed  interpreta- 
tion arises  from  the  extraordinary  variability  in  the  underlying  coals  and  rock 
intervals  within  such  exceedingly  short  distances  in  this  Broad  Top  fields 
for  a  cursory  examination  of  this  plate  of  sections  clearly  shows  the  want  ol 
harmony  and  parallelism  between  any  two  of  the  sections  noted;  and  it  is 
the  existence  of  this  fact  which  has  rendered  mining  and  exploration  so 
extremely  difficult  and  uncertain  in  territory  adjacent  to  the  principal  mines 
of  the  district. 
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certain  that  their  general  horizon  has  been  correctly  fixed. 
But  for  reasons  already  stated,  the  attempt  at  correlating 
individual  beds  must  be  regarded  as  merely  tentative  to  a 
more  exhaustive  instrumental  survey  before  it  will  be  pos- 
sible to  harmonize  these  sections,  one  with  another,  in  vari- 
ous parts  of  the  Broad  Top  field,  much  less  to  carry  this 
correlation  across  the  Allegheny  plateau  to  the  various  well 
understood  beds  of  the  Allegheny  Mountain  district. 

The  structure  of  tlie  region  is  almost  equally  subject  to 
this  criticism.*  The  Broad  Top  anticlinal  is  probably  the 
strongest  axis  in  Bedford  Co.  east  from  Tussey  mountain,  and 
is  by  far  the  best  defined.  It  makes  a  deep  notch  in  the 
Pottsville  Conglomerate  outcrop  on  the  north  side  of  Sher- 
man's valley,  and  entering  Broad  Top  twp.  just  west  of  the 
Fulton  Co.  line,  it  is  persistent  as  the  ridge  in  which  head 
Sandy  and  Six  Mile  runs  on  the  west  and  Trough  creek  on 
the  east.  In  this  township,  however,  it  suddenly  decreases 
in  strength  and  cannot  be  traced  as  a  distinct  flexure  north  of 
Broad  Top  City.  The  Coal  Measures  pass  intact  over  the 
axis,  especially  the  lower  beds;  uniting  the  two  great  coal 
basins  on  either  side.  Three  additional  anticlinal  axes  are 
shown  on  the  Bedford  Co.  map  to  the  west  of  the  Broad  Top 
anticlinal,  all  of  them  entering  the  Broad  Top  coal  field  on  the 

*The  three  counties  of  Bedford,  Huntingdon  and  Fulton  belong  to  the 
most  complicated  belt  of  the  State.  The  long  parallel  and  alternating  strips 
of  color  on  the  maps  show  this  and  likewise  indicate  to  the  experienced 
geologist  the  order  and  position  of  the  main  anticlinals  and  synclinals.  But 
any  attempt  to  indicate  these  structural  features  by  straight  lines  drawn 
through  the  coal  field  would  necessarily  fail  to  delineate  the  varying  struc- 
ture and  contortion  of  the  several  tightly  compressed  basins  and  folds  which 
would  alone  assist  the  mining  operator  in  determining  the  commercial 
aspects  of  any  one  district.  This  can  only  be  done  when  the  entire  region 
is  carefully  contoured,  levels  run  between  coai  outcrops  and  openings,  and 
cross-sections  made  from  surface  dips  and  underground  coal  entries,  as  in 
the  Anthracite  maps.  Such  a  piece  of  work  might  require  a  full  season's 
attention;  but  it  would  amply  repay  the  time  and  money  expended.  At 
present  the  broken  black  lines  which  are  alone  shown  on  the  Bedford  Co. 
map  are  but  approximate  indications  of  the  actual  condition  of  affairs  ;  for 
owing  to  the  great  imperfection  in  the  township  maps  used  in  the  field 
work,  it  was  not  possible  to  represent  these  anticlinals  in  a  geographically 
accurate  manner.  By  reason  of  the  same  defects  the  inaccuracies  in  repre- 
senting the  outlines  of  the  Broad  Top  field  are  equally  marked,  and  neither 
the  shape  of  its  borders,  nor  the  spread  of  the  colors  representing  the  coal 
measures  and  underlying  conglomerate,  will  bear  close  criticism. 
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south  along  Sherman  run  and  notching  the  terrace  ridges  of 
red  shale  and  conglomerate  which  surround  the  coal  basin; 
but  none  of  them  can  be  carried  northward  as  distinct  flex- 
ures into  the  coal  field  itself,  although  their  effect  has  been 
made  manifest  locally  at  many  points.  It  is  no  doubt  owing 
to  their  influence  that  the  northern  end  of  the  coal  fleld  in 
Huntingdon  Co.  shows  three  strongly  marked  fingers  north 
of  Shoup's  run,  sub-dividing  the  general  basin  into  as  many 
narrow  troughs  before  the  great  upland  plateau  of  Cc^nglom- 
erate  is  reached  along  the  Todd-Carbon  twp.  line,  where  the 
dips  have  been  flattened  out  to  almost  nothing.  Another 
anticlinal  axis,  well  marked  in  Fulton  Co.  to  the  east  of  the 
Broad  Top  anticlinal,  limits  the  eastern  extension  of  the  long 
and  narrow  Raif  s  Hill  synclinal,  which  extends  for  8  miles 
into  Huntingdon  Co.  as  a  narrow  canoe-shaped  basin,  almost 
totally  devoid  of  merchantable  coal.* 

TTie  Carboniferous  Rocks.  The  following  generalized 
section  of  the  Carboniferous  rocks  in  the  Broad  Top  region, 
as  far  as  ascertained,  is  given  on  page  59,  Report  T  2: 

Broad  Top  General  Section.^ 

*  Various  cross-sections  in  the  Broad  Top  fleld  are  given  on  plate  398,  to 
gether  witli  a  vertical  section  of  the  rocks  exposed  in  the  Big  Trough  Creek 
basin. 

f  Although  this  section  fairly  well  represents  the  sequence  of  the 
coal  beds  and  the  character  of  the  rocks  intervening  between  them,  a  mo- 
ment's inspection  of  the  plate  of  compiled  vertical  sections  by  Mr.  Fulton, 
already  referred  to,  will  serve  to  show  how  much  at  fault  an  observer 
would  be  in  any  attempt  to  apply  this  general  section  rigorously  to  any  in- 
dividual part  of  the  field.  The  highest  beds  in  this  section  are  reached  only 
on  Round  Knob  and  possibly  in  the  second  basin  on  Six  Mile  run,  the 
Knob  being  a  lofty  point  between  Six  Mile  run  and  Long  run  in  Bedford 
Co. 

The  top  coal  bed  of  the  section  has  been  hitherto  regarded  as  ^the  eastern 
representative  of  the  Washington  eoal  ied  of  south-western  Pennsylvania, 
which  correlation  would  make  this  hill  top  covered  with  a  portion  of  the 
Upper  Productive  Coal  Measures,  rocks  even  higher  than  the  great  ntts- 
burgh  coal  bed  at  their  base. 

The  limestone.  No.  4  of  the  section,  would  represent  the  Great  Lime- 
stone of  tne  west,  of  course  very  much  attenuated  ;  and  the  coal  bed 
No.  6  of  the  section,  a  patch  of  the  Pittsburgh  coal  bed.  No  openings  in 
this  latter  bed  are  worked  ;  but  in  prospect  pits  it  has  been  reported  to 
show  a  thickness  of  5',  with  4'  of  coal.  Its  idenflcation  as  the  Pittsburgh 
coal  bed,  hitherto  very  generally  accepted  as  correct,   has  always  been  a 
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Up.  Barren  Measures 
No.  XVI. 

Mon.  River  Series 
No.  XV. 


Pittsbvrgh  Sereis 
No.  XIV 


Lower  Productive 

or 

Allegheny  River  Coal 

Series. 

No.  XIII 


Not  exposed;  top  of  Round  Knob,  100' 

Coal  bed,  seen,    .          1'4  ' 

Not  exposed, 40'. 

Limestone,       12' 

Concealed,           200' 

Coal  bed;  blossom,  said  to  be,  .  5' 

Ill-exposed, 425' 

Sandstone, 50' 

Speer  cbal  bed,   ,   .             ....  I'-IO' 

.  Clay,              3' 

,  Sandstone,    ...          40' 

,  Shale, O'-IO' 

.  Kelly  coalbed, 3'10"-5' 

.  Shales  and  sandstone, 120'-65' 

.   Twin  coal  bed, 1'  6" 

.  Clay, 2' 

.  Sandstone, 28' 

.  Barnetcoal  bed, 5'-l' 9' 

i.  Clay, 9'-3' 

I.  Sandstone  and  shale,      50' 

.  Cook  coal  bed, 6'-2' 

;.  Clay, 3' 

1.  Pottsville      sandstones:        Conglomerate 
Series  No.  XII. 


point  of  the  greatest  interest  in  the  geology  of  Pennsylvania  as  tending  to 
extend  the  great  coal  field  of  the  western  portion  of  the  state  very  far  east 
of  its  present  limits  and  to  indicate  the  enormous  erosion  which  all  centra- 
Pennsylvania  has  suffered  since  the  Appalachian  uplift. 

The  Barren  Measures,  including  the  great  Mahoning  Sandstone  forma- 
tion, would  be  represented  by  the  .520'  of  shale  and  sandstone  interval  be- 
tween coal  No.  6  of  the  section  and  the  Kelly  coal  No.  13,  which  has  like- 
wise been  identified  as  the  Upper  Freeport  coal  or  Lemon  seam  of  western 
Pennsylvania.  (Some  observers  think  it  the  Moshannon  or  Lower  Free- 
port  Bed  D  of  the  Clearfield  region).  This  interval  is  somewhat  smaller 
than  it  is  in  the  south-western  portion  of  the  State  and  in  comparing  it  with 
the  records  of  recent  bore  holes  along  the  Pennsylvania  R.  R.  in  the  First 
Bituminous  basin  west  of  the  Allegheny  Mountain,  it  is  certainly  less  than 
half  the  thickness  which  must  be  assigned  to  the  Barren  Measures  in  Cam- 
bria Co. 

The  interval  No.  7  of  425'  is  practically  concealed ;  and  though  the  greater 
part  of  it  is  above  the  ran  in  the  second  basin  as  well  as  in  the  Round  Knob 
basin,  its  exposures  are  very  indefinite  and  their  relationship  in  tne  differ, 
ent  sub-divisions  of  these  basins  undetermined.  Midway  in  the  sec- 
tion occurs  a  coal  bed  once  prospected  on  Six  Mile  run  near  the  eastern 
edge  of  the  Second  (Mt.  Equity)  basin  which  has  been  found  by  spirit 
level  to  underlie  the  Pittsburgh  bed  No.  6,  by  400'.  The  whole  interval  is 
approximate.  The  Mahoning  sandstone  is  represented  by  Nos.  8  to  11  in 
the  section,  a  total  thickness  of  about  100',  more  or  less.  It  is  a  double  for. 
mation  here  as  further  west,  with  the  thin  Speer  coal  bed  No.  9,  ocouring 
between  the  two  sandstones. 
2* 
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The  Kelly  coal  bedX  is  exposed  at  several  localities  on 
Six  Mile  run,  in  the  Cunard  and  Round  Knob  basins  on 
Long  run,  and  in  all  five  basins  on  Sandy.  It  is  the  min- 
ing bed  par  excellence  on  Sandy,  Long  and  Six  Mile  runs. 
Its  variations  are  excessive,  both  in  the  number  and  char- 
acter of  its  benches  and  partings,  varying  all  the  way  from 
5"  to  13". 

At  Mt.  Equity  the  coal  benches  from  above  downwards 
show  3'  1",  C  7",  1'  2",  1'  0"  and  0'  4",  there  being  knife 
edged  partings  between  all  these  coal  benches,  with  2'  of 
clay  between  the  two  lower  benches.  In  the  Duval  and 
Cunard  mines  the  bed  shows  a  wholly  different  structure  ; 
an  upper  bench  2'  5"  to  2'  11'  and  a  lower  bench  from  1'  0" 
to  1'  7",  with  a  parting  between  of  from  3''  to  7''.  But  be- 
neath the  lower  bench  in  the  Duval  mine  there  are  two 
thick  streaks  of  clay,  1'  3'  and  0'  10"  between  which  come 
knife  edges  of  coal,  which  alone  represent  the  two  lower 
benches  of  coal  in  the  Mt.  Equity  mine.  The  only  avail- 
able coal  is  in  the  upper  bench,  the  lower  member  being 
worthless  at  all  exposures. 

In  the  Kemble  slope  the  whole  bed  is  represented  by  only 
4"  to  16"  of  coal ;  but  in  the  Round  Knob  basin  on  the 
same  Long  run  the  bed  is  3'  2"  thick,  carrying  a  streak  of 
bone  coal  2"  thick  about  10"  from  the  top. 

The  Cunard  basin  on  Sandy  shows  an  upper  division  for 
this  bed  which  is  concealed  along  Six  Mile  run  or  is  entirely 
absent  there.  The  sections  at  the  Cambria  and  Harriet 
Lane  mines  show : 


Section.                            Cambria, 

Harriet  Lane. 

r  1.  Caal,  upper  division, 

5'0'' 

V  0"  to  0'  4" 

2.  Shale  and  clay, 

2-0" 

10' 0"  toO'  !■ 

3.  Coal,  upper  bench, 

2-3/. 

1'  10" 

4.  Parting, 

J 

Kelly    , 

5.  Coai— bearing-in  bench, 

[0'7" 

0'7" 

Coal 

6.  Parting, 

} 

7.  Coal,  middle  bench. 

V  8" 

1'5" 

8.  Bone  coal, 

O'l" 

,9.  Coal,  lower  bench, 

2' 3" 

3'  0"  to  0'  1- 

{  Several  sections  of  it  are  given  in  plates  396  and  397  at  Mt.  Equity  mine  • 
at  the  Duval  and  Cunard  mines  in  the  Duval  basin  ;  at  the  Kemble  Co's. 
slope  and  in  the  Round  Knob  basin  ;  and  at  the  Cambria  and  Harriet  Lane 
mines  in  the  Cunard  \)asin  on  Sandy  creek. 
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This  twining  is  persistent  in  both  of  these  mines. 

Sandy  run,  in  the  lower  end  of  the  field,  forks  about  a 
mile  from  Hopewell,  to  receive  its  Long  Run  branch.  There 
are  country  banks  opened  along  the  west  outcrop  ;  but  the 
first  operation  is  at  Langdondale  on  Long  run,  in  a  basin 
evidently  east  of  both  the  Lauder  and  Mt.  Equity  syn- 
clinals of  Six  Mile  run,  where  a  shaft  has  been  sunk  on  the 
eastern  slope  245'  deep  to  reach  the  Kelly  coal  bed.  In  the 
No.  1  slope  first  put  down  on  the  outcrop  no  good  or  thick 
coal  was  found,  and  this  opening  is  supposed  to  lie  in  a 
local  basin  still  further  east. 

The  Ouniberland  mine  (Old  Cessna  mine)  is  the  last 
operation  on  Sandy,  although  there  are  several  intermedi- 
ate folds  or  basins  between  it  and  Langdondale,  each  trough 
eastward  being  topographically  higher  and  in  its  basin 
holding  the  Kelly  coal  at  less  depth  beneath  the  stream. 
At  the  Cumberland  mine  the  coal  was  opened  on  the  south 
side  of  the  creek,  immediately  in  the  basin ;  but  the  coal 
has  pitched  southwest  for  2000',  compelling  a  split  in  the 
main  entry  to  keep  drainage,  each  entry  running  towards 
opposing  anticlinals.  The  basin  will  undoubtedly  spoon 
up  very  rapidly  before  reaching  Sherman's  valley  on  the 
south.  The  Kelly  coal  is  here  4'  4"  thick,  the  mining  ply 
being  a  rough  coal  bench  18"  above  the  bottom. 

The  Cambria  mine  is  only  300  yards  distant,  but  in  a 
separate  basin  west,  with  the  Chevington  and  Orescent 
mines.  The  entry  goes  in  northeast  and  connects  with  the 
Kearney  mine  gangways  on  Six  Mile  run  at  a  much  higher 
level. 

The  Barnet  coal  bed  has  only  been  developed  on  the 
Cumberland  property,  not  being  deemed  workable  on  Sandy 
creek,  and  elsewhere  westward  under  considerable  cover. 
The  top  bench  alone  shows  22"  thick,  with  4"  of  bone  on 
top. 

The  Kearney  mine  of  the  Everett  0.  &  I.  Co.  on  Long 
run,  besides  connecting  southward  with  the  Cumberland, 
has  been  extended  3000'  northward,  Avhere  the  Kelly  coal 
became  too  impure  for  profitable  work.  The  bed  in  this 
mine  shows  a  slate  roof;  coal  I'lO";  mining  ply  0' 4"  of 
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rough  coal ;  coal,  good  1'  7";  black  slate  0'  1";  bottom  coal, 
poor  1'  3".  Total  6'  1".  The  bottom  coal  is  good  on  Sandy, 
poor  on  Long  run  and  worthless  further  north,  with  many 
local  rolls. 

On  Six  Mile  run,  the  Fulton  or  CooTc  seam  was  worked 
actively  during  the  war  at  North  Point.  The  Barnet  seam, 
2'  4"  thick,  was  also  mined  at  the  old  Mclntyre  (Maher  and 
Baumgardner)  opening. 

The  Kellp  seam  is  first  seen  in  next  (Cunard)  basin  west, 
the  bottom  of  the  basin  in  this  coal  being  about  25'  above 
creek.  A  shaft  90'  deep  here  reaches  the  Barnet  seam  as 
well.  The  measures  decidedly  sink  south-west  and  most  of 
the  coal  is  worked  out.  The  west  entry  was  largely  in  poor 
coal ;  the  east  entry  in  good  coal.  Recently  a  slope  has 
been  driven  southwest  directly  down  the  trough  of  the 
basin,  developing  many  rolls. 

The  Shriver's  Run  railroad  switch  reaches  the  Kelly  coal 
here  well  up  the  hill  side  to  the  southwest.  The  Fairplay 
basin,  next  west,  carries  a  deeper  area  of  the  Kelly  seam, 
developed  by  the  Chester  Wilson  slope  on  the  west  leg  of 
the  trough,  a  small  and  low  anticlinal  separating  it  from 
tlie  next  (Duval)  basin,  where  there  is  an  80'  shaft  on  the 
Kelly  bed. 

Finally  the  Brown  basin  is  next  reached,  2000'  wide 
between  the  boundary  anticlinals  on  Six  Mile  run,  where 
there  is  still  a  good  but  deepened  area  of  the  Kelly  coal. 
The  creek  marks  the  basin  for  1,000-1,500',  which  further 
northeast  is  also  marked  by  Brewster  Run  branch.  The 
peculiar  structure  of  the  basin  is  shown  by  the  increasing 
dip  of  the  coaL  going  southwest,  so  that  while  at  the  north- 
east end  the  east  leg  is  very  steep,  going  southwest  its  dip 
flattens  while  the  west  leg  becomes  highly  inclined. 

The  Mt.  Equity  basin  comes  next  going  down  stream, 
but  spoons  out  suddenly  on  the  south  side  of  the  creek,  the 
Brown  basin  continuing  on  south  to  Long  and  Sandy  run, 
but  apparently  split  in  two  by  an  anticlinal,  not  visible  on 
Six  Mile  run.  The  Mt.  Equity  also  plays  out  north-east  in 
rising  towards  Shoup's  run.  Both  flanks  ^and  bottom  of 
this  basin  have  been  exhausted  north-east  for  over  a  mile 
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"CI  gangways  carried  over  the  west  anticlinal  into  the  ad- 
joining Lauder  basin,  which  has  been  developed  800'  down 
"^e  slope  and  furnishes  excellent    coal  4'  6"  thick.     The 

'^''^ffiomerate  measures  are  ex-posed  towards  Riddlesburg, 
and  both  the  Barnet  and  Fulton  coals  are  thin  on  the  west- 
ern outcrop. 

Along  Shoup's  run  in  Huntingdon". Co.,  the  next  section 
north,  and'east  of  Saxton,  no  less  than  five  independent 
basins  have  been  developed,  with  several  subordinate  rolls 
approaching  the  Broad  Top  mountain  on  the  east ;  but  the 
Kelly  coal  is  only  6"  to  15"  thick,  and  the  developments  are 
confined  entirely  to  the  Barnet  and  Fulton  beds  (See  sec- 
tions on  plates  399,  400  and  401). 

The  third  and  fourth  troughs  (or  Powelton  and  Dudley  ia- 
sms)  are  the  most  important,  and '  extensive  mines  have 
been  opened  on  both  the  lower  coals  at  the  Benedict  and 
Powell  mines ;  by  Keade  Bros ;  at  the  Huntingdon  Nos.  1 
and  2  of  Messrs.  Sweet  and  Brown  ;  at  the  Ocean  mine  and 
the  Moredale  mine  towards  Broad  Top  city. 

The  interval  between  the  Kelly  and  Twin  beds  varies 
greatly.  On  Six  Mile  its  thickness  is  from  188'  in  the  first 
basin  to  75'  in  the  Cunard  basin  ;  on  Sandy  it  is  but  65',  and 
is  sometimes  all  shale  and  sometimes  largely  sandstone. 

The  Twin  bed  is  unimportant,  rarely  exceeding  18"  in 
thickness,  but  without  parting  ;  but  it  is  a  useful  guide. 

The  Barnet  coal  bed  is  exposed  at  many  places  along  Six 
Mile  run,  but  on  Sandy  creek  only  in  the  Cumberland  or 
Cessna  basin.  The  interval  between  it  and  the  Twin  bed  is 
extremely  variable,  especially  on  Six  Mile  run  in  the  First 
basin,  where  it  is  7',  19'  and  37'  in  a  distance  of  200  rods. 
In  the  Cunard  shaft  it  is  30',  but  only  17'  on  Sandy  below 
the  mouth  of  Long  run  ;  interval  sandstone.  The  Barnet 
bed  varies  like  the  Kelly  seam.  It  is  from  2'  to  5'  thick  in 
the  First  basin  on  Six  Mile  run  and  shows  in  the  Cunard 
shaft,  two  coal  benches  2'  8"  and  0'  10"  thick,  separated  by 
from  6"-18"  of  shale  and  on  top  carrying  from  3"-10"  of  bone 
coal.  In  the  North  Point  basin  the  bone'coal  shows  3"  to 
4"  thick ;  but  the  bed  here  shows  but  a  single  bench  from 
1'  6"  to  1'  10"  thick.     In  the  Round  Knob  basin  it  has  the 
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same  structure,  but  the  bone  coal  is  6"  thick  and  the  good 
bench  3'  6".  The  bone  coal  on  top' seems  to  characterize 
this  bed  everywhere  as  it  is  as  well  marked  at  the  Wishart 
mine  in  Fulton  Co.  as  in  the  First  basin  on  Six  Mile  run. 
Fire  clay,  3'  to  9'  thick,  underlies  the  Barnet  bed,  contain- 
ing kidneys  of  clay  iron-stone. 

TheCooIc  bed,  No.  21  of  the  section,  occurs  from  8'  below 
the  Barnet  bed  in  the  Cunard  shaft  to  50'  on  Sandy  run  and 
in  the  North  Point  basin;  clay  and  shale  at  the  former,  but 
sandstone  on  Sandy  run.  The  coal  varies  from  2'  0"  to  2'  6'' 
in  the  First  basin  on  Six  Mile,  its  section  in  the  Cunard  shaft 
showing  two  benches  of  coal,  each  18",  separated  by  6"  of 
clay.  At  a  shaft  near  North  Point  the  coal  is  represented  by 
carbonaceous  clay,  while  a  short  distance  beyond  it  is  said  to 
reach  a  thickness  of  7',  and  at  one  time  was  worked  on  Sandy, 
nearly  3 '  thick.     (See  plates  899,  400  and  401.) 

It  is  these'excessive  changes  of  character  in  the  coal  beds  of 
the  Broad  Top  field  and  the  equally  great  variation  in  the  in- 
terval between  them  which  has  militated  largely  against  their 
being  mined  with  economy  and  being  identified  with  cer- 
tainty in  exploration.  The  basins  carry  many  rolls;  spoon 
out  along  line  of  strike,  but  pitch  generally  southwest.* 

*The  First  Broad  Top  basin  crosses  Shoup's  run  near  the  saw  mill  below 
Coalmont.  It  is  too  shallow  to  hold  any  coal  above  the  conglomerate  until 
it  passes  south  into  Bedford  (Jo.  where  it  contains  the  Cook  and  Barnet 
coals;  and  when  it  reaches  Six  Mile  run  it  holds  the  Kelly  coal  of  the  Kem- 
ble  Coal  Co. 

The  First  anticlinal  is  scarcely  appreciable  on  Shoup's  run,  giving  a 
smallareaof  the  Cook  bedin  the  vicinity  of  the  Arnold  Haupt  tract;  it 
makes  only  a  slight  wrinkle  in  the  Mauch  Chunk  red  shale  where  it  crosses 
Six  Mile  run  above  Riddlesburg. 

The  Second  (Coalmont)  basin  crosses  Shoup's  run  near  Coalmont.  To  the 
north  the  coal  measures  have  been  swept  from  this  basin  by  Sugar  Camp 
run;  but  on  Six  Mile  run  in  Bedford  this  basin  may  be  represented  by  that 
of  the  Mt.  Equity  mine,  which  holds  all  the  coal  measures  up  to  and  in- 
cluding the  Mahoning  sandstone. 

The  Third  (Powelton)  basin  crosses  Shoup's  run  one  mile  above  Coal- 
mont and  deepens  so  rapidly  into  Bedford  Co.  that  on  Six  MUe  run  all  the 
lower  coal  measures  are  deeply  buried.  A  branch  of  this  run  rises  in  this 
basin  near  the  county  line  and  flows  along  its  center  line  to  within  a  mile  of 
its  mouth,  largely  on  Mahoning  sandstone.  Most  of  the  mining  in  this 
basin  has  therefore  been  done  north  of  Shoup's  run  on  the  Powell  lands, 
the  basin  being  just  deep  enough  along  the  main  stream  to  carry  the  Barnet 
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In  Huntingdon  Co.  a  small  area  of  tlie  coal  measure  rocks 
occurs,  confined  entirely  to  Carbon  twp.  along  the  Bedford 
line. 

The  Mahoning  sandstone  consists  of  two  well  defined  mem- 
bers, as  in  Bedford  Co.;  the  upper  50'  to  60'  thick,  sometimes 
flaggy  or  even  shaly  and  the  lower  25'  to  30'  thick,  a  massive 
gray  rock,  filled  with  white  quartz  pebbles.  It  occupies  a 
small  patch  above  the  shaft  of  the  Rock  Hill  Coal  Co.  in  the 
East  Broad  Top  coal  field  and  is  also  caught  in  the  Rocky 
Ridge  synclinal. 

The  Speer  coal  hed  is  nowhere  of  workable  size  in  Hunt- 
ingdon Co. ,  having  thinned  away  coming  north  from  Bed- 
ford, and  may  be  considered  practically  absent  from  the 
section.  It  is  however  claimed  to  have  merchantable  thick- 
ness west  of  the  new  Woodvale  shaft  in  Trough  creek,  on  the 
summit  of  Broad  Top  mountain ;  but  no  openings  have  been 
made  on  it. 

The  Lower  Productive  Goal  Measures  show  some  import- 
ant changes  in  this  county  also,  the  most  important,  from  an 
economical  standpoint,  being  the  .almost  complete  thinning 
away  of  the  Kelly  coal  bed  of  Six  Mile  aiid  Sandy  runs  in 
Bedford  Co. ,  thus  leaving  the  Huntingdon  Co.  coal  area  with 
only  two  workable  coal  beds  instead  of  three  or^four.f 

coal  nearly  down  to  water  level.  The  bed  rises  at  an  angle  of  from  10°  to 
15c  out  of  the  basin  and  soon  gets  to  be  200'  above  the  creek.  The  basin  is 
rising  northeastward  at  the  rate  of  about  2)4'  in  a  hundred,  and  in  many  de- 
velopments on  the  Barnet  coal  bed  it  was  found  that  the  rolls  or  flexures  of 
the  rock,  however  slight,  were  remarkably  persistent  and  approximately 
parallel,  with  a  general  direction  of  N.  35  E.  (  For  a  discussion  of  the  many 
interesting  features  of  this  district  see  report  T  3,  page  307). 

The  Fourth  (Dudley)  basin  lies  a  short  distance  up  Shoup's  run  from 
Powelton  station,  a  ridge  of  conglomerate  forming  the  axis  between  it  and 
the  Third  basin,  carrying  the  Barnet  coal  over  the  crest  of  the  arch  a  half 
mile  north  of  Shoup's  run,  where  it  has  been  mined  extensively  by  Reefi. 
Bros.  The  Dudley  basin  passes  directly  through  the  town  of  Dudley,  its 
center  line  crossing  the  railroad  100'  west  of  the  depot  and  just  west  of  the 
Catholic  church.  It  seems  to  be  the  basin  of  Pairplay  on  Six  Mile  run  and 
of  Round  Knob.  It  is  deep  enough  to  carry  the  Barnet  bed  below  the  level 
of  Shoup's  run  at  Dudley  and  puts  several  hundred  feet  of  overlying  meas- 
ures into  the  hills  south  of  the  town.  Nevertheless  its  bottom  line  is  not  as 
near  sea  level  as  that  of  the  Powelton  basin  by  175'. 

f  As  was  supposed  prior  to  Report  T  3.  Vertical  sections  at  Minersville 
(Powelton  basin)  and  at  the  Ocean  mine  near  Dudley  are  given  in  T  3, 
page  44,  as  well  as  local  sections  on  Long  and  Shoup's  runs.  See  plate  399 
of  this  report. 
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The  Kelly  coal  thins  away  somewhere  between  Six  Mile 
run  and  the  Huntingdon  Co.  line,  in  a  distance  of  only  3  or 
4  miles,  so  that  only  a  trace  of  this  coal  bed  has  been  found 
in  the  latter  county,  though  it  has  been  sought  for  with 
shafts  and  drifts  at  many  localities.  This  fact,  until  it  was 
discovered,  brought  about  further  difficulties  in  the  identifi- 
cation of  the  measures  in  the  two  counties.  The  bed  is  cut 
by  the  Ocean  Mine  tunnel  about  30'  under  the  lower  Ma- 
honing sandstone  and  100'  above  the  Barnet  bed  ;  but  it  is 
only  8"  to  12''  thick*.  The  Twin  coal  hed,  separated  by  2' 
to  30'  of  rock  from  the  Barnet  coal  below,  shows  the  same 
clean,  dry,  open  burning  bed  in  Huntingdon  as  it  does  in 
Bedford  Co. 

The  Freeport  sandstone  group,  below  the  Kelly  group, 
shows  a  series  of  sandy  shales  and  shaly  sandstones,  which 
often  thicken  up,  especially  in  the  lower  part,  into  a  rather 
massive  gray  sandstone,  well  exposed  opposite  Dudley. 
At  the  Ocean  mine  the  top  portion  is  shaly  and  the  bottom 
mostly  a  hard  sandstone,  the  whole  interval  from  the  Kelly 
bed  to  the  Twin  bed  being  about  100'.  This  interval  con- 
tains no  coal,  so  that  if  the  Kelly  bed  be  the  Freeport  tip- 
per, then  the  Freeport  lower  coal  would  seem  to  be  absent 
throughout  Huntingdon  Co.  The  Twia  coal  bed  is  a  very 
persistent  stratum,  so  called  as  it  often  occurs  only  a  foot 
or  two  above  the  Barnet  bed,  when  it  is  mined  as  a  part  of 
the  latter  seam.  It  is  remarkable  for  two  things  :  its  per- 
sistency in  the  Broad  Top  region  and  the  great  variation  in 
its  height  above  the  Barnet  bed.     The  coal  itself  is  always 

*Two  extensive  openings  were  made  into  this  bed  after  Dr.  Stevenson's 
report  T  2 ;  one  by  Messrs.  Sweet  &  Brown,  one  mile  above  Riddiesburg  on 
Six  Mile  run  in  Bedford  Co  ;  the  other  on  Long  run  by  the  Everett  Coal  <fc 
Iron  Co.  At  the  former  the  bed  has  a  thickness  of  3'  to  4',  without  partings 
of  shale;  the  latter  opening  shows  4' 6"  thick  in  three  benches,  about  120' 
above  the  Barnet  coal.  The  bed  shows  an  excellent  quality  at  the  first 
opening  with  fixed  carbon  75.239,  volatile  matter  17.910,  sulphur  .656  and 
ash  5.665. 
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a  hard  clean  seam,  seldom  more  than  2^'  thick  and  hence 
only  workable  when  in  conjunction  with  the  Barnet*. 

The  Barnetbed  was  named  from  a  mine  in  the  vicinity 
of  Barnetstown,  just  below  Dudley.  Much  more  coal 
has  been  mined  from  it  in  Huntingdon  Co.  than  from  any 
other  seam,  especially  in  the  Powelton  and  Dudley  basins ; 
while  in  East  Broad  Top  it,  in  connection  with  the  Twin 
bed  above,  is  the  only  one  mined  to  any  extent. 

In  contra- distinction  to  all  all  other  beds  of  the  Broad 
Top  region  it  carries  a  top  layer  of  bony  coal,  4"  to  6"  thick? 
which  seems  never  absent.  The  rest  of  the  bed  is  often 
divided  into  two  portions  by  a  layer  of  slate  or  shale,  2"  to 
12"  thick,  just  above  the  center.  It  was  extensively  mined 
by  R.  H.  Powell  at  the  Scott  mine  and  by  Reed  Bros,  a 
short  distance  above  Powelton  in  whose  mines  the  coal  ex- 
hibits the  following  structure  in  different  parts  of  the  col- 
liery : 

A.  B. 

Bony  ooal,         0'    6"  "j  0'    4" 

Goal,  3'    8"   I  2'    6" 

Slate,  0'  10"  !■  ^'  9"  0'    8" 

Goal,  V    9"  J  0'  10' 


In  the  Ocean  mine,\  operating  this  same  Barnet  bed, 
there  is  a  very  abnormal  condition  of  affairs,  as  evidenced 
by  this  section : 

*In  the  Powelton  basin  the  interval  between  these  two  beds  varies  from 
8'  to  30'.  The  upper  bed  has  been  mined  only  to  a  limited  extent  on  the 
Powellton  property.  Eastward  this  interval  thins  so  that  in  the  Dudley  ba- 
sin it  rarely  exceeds  6'  or  8',  where  the  thickness  of  the  Twin  bed  is  only  1' 
to  1|'.  At  the  Ocean  mine  the  interval  thins  down  still  further  in  certain 
parts ;  but  in  the  same  mine  it  increases  again  to  8'. 

In  the  '•"isher  colliery  above  Moredale  this  bed  was  generally  mined 
with  the  Barnet,  except  where  the  interval  rocks  had  a  thickness  greater 
than  3'.  At  the  Robertsdale  colliery,  in  the  Bast  Broad  Top  field,  the  part- 
ing rocks  vary  from  6"  to  7'  thick  ;  but  the  Twin  bed  usually  occurs  on  top 
of  the  Barnet  seam  and  is  taken  out  with  it. 

f  The  ooal  from  the  Ocean  mine  is  highly  valued  as  a  locomotive  fuel, 
although  it  carries  a  considerable  percentage  of  both  sulphur  and  ash.  The 
Cook  or  Pulton  seam,  which  lies  below,  has  never  been  mined  to  any  extent 
along  Shoup's  run. 
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Qoal,  "Twin," 

2'  0 

Shales  and  rock, 

4'  0' 

Coal  bony, 

0'  9"  1 

Coal, 

2'  6" 

Barnet  coal, 

Sandy  shale, 

3'  0" 

17'  9 

Gray  sandstone. 

ir  0" 

Goal, 

0'  6" 

This  section  is  a  good  illustration  of  the  great  irregulari- 
ties which  are  found  in  every  extensive  coal  mine  in  the 
Broad  Top  region,  viz  :  the  local  thinning  and  thickening 
of  the  shale  partings  in  every  coal  bed  except  the  Twin 
seam. 

At  Broad  Top  City  the  Barnet  coal  is  only  a  few  feet 
below  the  surface.  Mr.  White  considers  the  Barnet  coal  in 
the  Broad  Top  field  to  represent  the  Lower  Kittanning 
bed  B  of  western  Pennsylvania,  for  the  following  reasons : 
1st.  Its  place  in  the  section  i.  e.  the  lowest  workable  coal 
but  one  in  the  Broad  Top  "section.  M.  The  structure  of 
the  coal  itself,  especially  the  peculiarity  of  carrying  a  few 
inches  of  cannel  or  bony  coal  on  top. 

The  Cook  bed  characteristics  are  shown  by  sections  in 
plates  400  and  401.  It  is  separated  from  the  Barnet  coal 
by  the-Powelton  shales,  usually  50'  thick  in  Huntingdon, 
though  reduced  to  25'  at  Robertsdale  in  the  East  Broad 
Top  basin  and  to  a  much  less  thickness  in  Bedford  Co.* 
As  a  further  identification  of  this  seam,  its  roof  shales  are 
very  fossiliferous,  containing  immense  quantities  of  fossil 
plants  especially  ferns  ;  and  this  characteristic  is  confined 
almost  solely  to  the  horizon  of  this  coal  bed  in  the  Broad 
Top  basin,  further  emphasized  by  the  fact  that  the  flora  of 
the  Powelton  shales  is  almost  completely  monopolized  by 
the  remains  of  a  single  plant,  an  Alethopteris.  At  various 
other  points  in  the  Broad  Top  basin  the  same  fossil  remains 

*The  Cook  bed  was  frequently  confused  with  the  Barnet  bed  during  the 
First  Survey,  which  failed  to  identify  this  coal  at  all  in  the  Powelton  ba- 
sin. Afterwards  the  bed  opened  by  Mr.  Cook  below  Broad  Top  City  was 
considered  to  lie  far  (100' or  more)  above  the  Barnet,  instead  of  lying  50' 
below  that  bed.  After  mining  operations  had  demonstrated  the  fact  that  a 
workable  bed  existed  beneath  the  Barnet  in  the  Powelton  basin  and  Dud- 
ley region,  this  was  supposed  to  be  an  entirely  new  coal  and  was  called  the 
"Fulton  bed,"  which  name  still  clings  to  the  Cook  bed  in  the  region  west 
from  Dudley.    They  are  unquestionably  the  same. 
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are  found  attached  to  the  roof  shales  of  this  coal ;  but  no- 
where were  molluscan  or  other  animal  remains  of  any  de- 
scription found. 

The  structure  of  the  coal  has  everywhere  the  same  gen- 
eral appearance  on  Shoup's  run.  At  the  original  Jesse 
Cook  bank  and  at  the  Mears  Bros,  mine  on  the  south  side 
of  Shoup's  run  f  mile  below  the  Cook  opening,  the  entire 
bed  shows  a  thickness  respectively  of  6'  6''  and  8'  8'' ;  but 
at  both  places  its  integrity  is. seriously  spoiled  by  slate 
partings,  of  which  there  are  three  at  the  Cook  bank  0'  3", 
16"  to  20",  and  0'  4''  thick,  with  the  bottom  bench  of  coal 
14"  thick,  so  slaty  and  sulphurous  as  to  be  worthless. 
The  coal  benches  are  10"  on  top,  2'  in  the  middle  and  5" 
thick  in  the  lower.  At^Mears'  the  top  coal  is  2'  10"  thick, 
carrying  from  2"  to  6"  of  bone  10"  below  the  top.  Beneath 
it  there  is  a  rock  parting  2',thick,  the. middle  coal  bench  10"; 
a  gray  slate  parting  1'  6''  and  a  lower  coal  bench  1'  6". 
Hence  this  bed  may  be  regarded  as  a  triple  seam,  with  the 
main  body  of  coal  in  the  upper  bench  ;  a  middle  bench, 
always  pure  but  never  more  than  a  foot  thick  and  often 
less  ;  and  a  lower  impure  bench  which  varies  from  l^'  to  2'. 
The  partings  are  subject  to  astonishing  variations  in  thick- 
ness and  sometimes  swell  to  such  a  degree  as  to  make  the 
entire  bed  section  ran  up  to  20'  ;  containing  little  more  coal 
however  than  when  it  is  one-third  that  thickness.  The 
main  parting  is  known  to  vary  from  4'  0"  to  25'  0''. 

In  the  Powelton  hasin'^fhe  Cook  coal  has  been  extensively 
mined  by  R.  H.  Powell's  Sons  &  Co.  and  shows  the  follow- 
ing structure: — 

r  Coal,     .  .     0  7"  -, 
Goal,    upper  bench,  J  Bony  coal,    0'5''>2'11" 

CCoal,     .   .    I'^ll') 

Rook, 1  4"  17'2 

Goal,  middle  bench, 1'  0' 

Shale, 0'  2 

Goal,  lower  bench, 1'  9' 

Of  course  in  other  parts  of  the  mine  each  of  these  sub- 
divisions shows  variations  in  thickness,  the  slate  parting 
being  frequently  from  6"  to  10".     The  rock  parting  is  ex- 
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cessively  hard,  which  renders  the  mining  of  the  Cook  bed 
in  Huntingdon  Co.  difficult  and  expensive. 
East  Broad  Top  Goal  Field. 
The  Broad  Top  anticlinal  divides  the  Broad  Top  coal  field 
into  two  well  defined  portions,  that  east  of  the  axis  (includ- 
ing the  long  and  slender  basin  of  Kay's  hill  and  Rocky 
ridge)  being  included  in  the  East  Broad  Top  coal  field, 
drained  by  Trough  creek,  f 

The  Mahoning  sandstone  caps  the  hill  northwest  of 
Eobertsdale,  consisting  of  a  white  conglomerate  sandstone, 
in  two  divisions,  between  which  lies  softer  shaly  sands  and 
shales,  containing  a  thin  coal  bed ;  the  whole  90'  thick. 
The  coal  measures  beneath  it  are  166'  thick  and  consist  of 
shales,  slates  and  sandstones,  containing  three  workable 
,  seams  of  coal  of  two  benches  each.     The  precise  intervals 

*Analysos  of  this  coal  are  given  in  fuU  in  report  T  3  on  Carbon  twp.  The 
coal  has  been  coked  at  Powelton  in  Belgian  ovens  and  was  formerly  mined 
extensively  by  the  Reakirt,  Fisher  and  other  collieries,  the  bed  having  a 
far  greater  outcrop  than  any  of  the  others  owing  to  its  position  nearly 
down  on  the  Pottsville  Conglomerate  No.  XII.  It  has  been  found  in  a 
small  patch  on  Shirley's  Knob  but  much  broken  and  crushed,  in  a  bed  from 
5'  to  7'  thick. 

t  This  eastern  portion  of  the  field  was  described  and  reported  upon  by  the 
late  Charles  A.  Ashburner  as  a  portion  of  report  F,  1874  and  1875,  and  to  a 
limited  extent  in  report  T  3,  by  I.  C.  White. 

Mr.  Ashburner  gives  a  detailed  section  of  the  Lower  Productive  Coal 
Measures,  including  the  Mahoning  sandstone,  or  "top  rock"  of  the  Broad 
Top  miners,  report  P,  pages  185  and  186,  to  which  he  assigns  a  total  thickness 
of  256'. 

Prof.  White,  in  report  T  3,  on  Huntingdon  Co.,  gives  sections  on  pages  46 
and  47  of  the  exposures  on  Shoup's  run  in  the  main  Broad  Top  basin  where 
the  Barren  Measures  are  179'  thick  and  the  Lower  Productive  Measures  200' 
thick,  which  agrees  closely  with  Prof.  Stevenson's  Bedford  Co.  section  al- 
ready referred  to;  and  at  Robertsdale,  where  he  shows  the  Lower  Produc- 
tive Measures  206'  thick  as  against  Mr.  Ashburner's  166',  identifying  in  them 
the  Twin  coal  bed  2'  4"  to  3*  0"  thick,  separated  by  a  thin  interval  from  the 
underlying  Barnet  coal  bed  2'  6"  to  3'  6''  thick,  and  this  in  turn  by  an  interval 
of  30'  of  sandstone  and  black  slate  from  the  Cook  or  Fulton  coal,  which  he  finds 
here  to  occur  as  a  double  bed  separated  by  from  4"  to  25'  of  rook,  the  upper 
bench  being  2'  6"  thick  and  the  lower  bench  1'  6"  to  2'  0''.  These  throe  beds 
are  respectively  Mr.  Ashburner's  beds  C  and  B,  the  former  comprising  the 
Twin  and  Barnet  beds. 

A  carefully  compiled  section  of  the  coal  measures  at  Robertsdale  was 
made  by  Mr.  N.  H.  Sims  in  December,  1884,  and  is  published  in  report  T  3, 
page  68.  Additional  data  concerning  the  structure  of  the  Rooky  Ridge  coal 
basin  is  given  in  the  same  report  with  a  plate  of  cross-sections,  page  286  et 
seq.    See  plates  398  and  402. 
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between  these  coal  beds  at  Robertsdale  were  as  difficult  to 
determine  as  in  tlie  main  Broad  Top  basin  in  Bedford  Co., 
owing  to  a  number  of  rolls  in  the  strata  and  the  want  of  ac- 
curate levels. 

The  Big  Though  Qreek  coal  basin  is  very  shallow,  and  its 
rocks  nearly  horizontal.  It  is  an  elevated  plateau  with  coal 
terraces  faintly  marked.  Of  the  three  coal  beds  shown  in 
the  section,  plate  898,  locally  known  as  beds  B,  C  and  D, 
only  the  two  former  have  been  developed  to  any  great  ex- 
tent in  this  basin  at  the  Robertsdale  Colliery  and  at  the  Al- 
loway  openings  on  the  Anderson  property,  about  one  mile 
distant  from  Robertsdale.* 

For  coking  purposes,  the  coal  of  the  East  Broad  Top 
basin  hardly  contains  a  sufficiently  high  percentage  of  vola- 
tile matter,  although  a  considerable  amount  of  coke  has 
been  manufactured  in  the  past  in  the  Belgian  and  Bobiet 
ovens,  which  yielded  about  10^  of  ash  and  1^^  of  sulphur. 
A  sample  of  both  benches  of  the  coal  mined  at  the  AUoway 
opening  contained  4^  more  fixed  carbon,  1^^  less  volatile 
matter,  .45^  less  sulphur,  and  1.75^  less  ash  than  an 
average  specimen  from  both  benches  from  the  same  bed  Q 
at  Robertsdale.  A  further  indication  of  the  chemical  char- 
acter of  these  East  Broad  Top  coals  may  be  had  from  sam- 
ples taken  from  unidentified  beds  in  the  Rocky  Ridge  basin, 
at  the  Carfman  (Savage)  opening  ;  the  Petriken  (Taylor) 
opening  and  at  the  Dougherty  opening.  The  two  former 
are  closely  alike,  showing  about  18^  volatile  matter, 
15fo  fixed  carbon,  .8^  of  sulphur  and  5^  of  ash;  but  the 
Dougherty  coal  shows  about  li^  of  sulphur  and  13^^  of 
ash. 

In  the  Rocky  Ridge  basin  the  Cook  bed  is  supposed  to 
have  been  opened  at  the  Sleeman  bank  where  it  obtains  a 
development  unequalled  at  any  other  locality  in  Hunting- 
don Co.,  showing  here  as  two  coal  benches  only,  4^'  to  5' 

*  A  suite  of  analyses  were  made  of  the  coal  from  both  benches  of  these  two 
beds,  reported  in  full  in  F,  page  188,  which  show  very  great  uniformity  in 
the  character  of  the  coal,  except  in  the  sulphur  constituent,  which  varies 
from  1. 115  to  4. 170.  The  volatile  matter  is  very  constant  in  eight  different 
analyses,  from  14.30  to  16.21.  Fixed  carbon  ranges  from  70.601  to  77.150  and 
ash  from  6.97  to  9.232,  with  an  average  of  about  8fo. 
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thick  and  1'  6"  thick,  divided  by  a  foot  of  shale,  giving- 
nearly  5'  of  good  clean  coal  in  a  single  bench.  This  coal 
was  personally  sampled  in  October,  1891,  where  it  showed 
the  face  4'  6"  to  5'  0"  thick  and  yielded  upon  analysis, 
fixed  carbon  73.050,  volatile  matter  17.886,  sulphur  .975  and 
ash  7.955.  A  coal  bed  2'  10"  thick  with  an  inch  of  bone  on 
top  was  then  being  mined  as  a  smithing  coal  fpr  Rock  Hill  ; 
but  though  free  from  partings,  it  carried  visible  sulphur 
bands  and  was  usually  but  2'  &'  thick.  At  this  point  the 
Rocky  Ridge  basin,  between  the"'outcrops,  cannot  be  over 
1,000'  wide,  pitching  south-west  to-a  pot  or  center  and  de- 
fined by  numerous  old  pits  near  the  Stapleton  house.  The 
Taylor  tank  is  an  old  opening  on  the  eastern  rim  of  the 
basin  about  a  mile  south-west  from  Sleeman's,  where  the 
coal  pitches  40°  into  the  basin  and  averages  about  4'  6" 
thick.  The  coal  looks  ragged  and  carries  a  bad  fire  clay 
slate  roof  ;  but  it  is  of  good  quality  as  is  evident  from  a 
sample  taken  at  the  same  time  as  the  Sleeman  sample 
which  showed  fixed  carbon  71  .419,  volatile  matter  19.636, 
sulphur  .771  and  ash  6.150.  At  the  end  of  the  entry  the 
coal  was  squeezed  down  to  2'  6".  The  Petriken  bank  is 
nearby. 

The  Dougherty  hank,  still  further  south  on  the  James 
Miller  tract,  was  visited  at  the  same  time  ;  but  the  opening 
was  filled  in  with  water  since  the  lapse  of  the  lease  in  Jan- 
uary 1891  to  ^the  East  Broad  Top  Co.  The  coal  is  reported 
to  be  6'  thick  at  this  point,  and  should  represent  the  Cook 
bed. 

At  Rotertsdale  the  old  Houck  bank  about  200  yards- 
south  from  the  station  was  visited,  from  which  large  quan- 
tities of  coal  had  been  mined  for  country  use.  This  is- 
the  Qook  scam,  which  soon  crops  to  daylight  going  west 
towards  Broad  Top,  and  is  the  "B"  bed  in  Mr.  Ashburner's 
section  of  the  East  Broad  Top  region.* 

*  The  identification  of  the  upper  (C)  coal  bed  at  Robertsdale  by  Prof. 
White,  with  the  Barnet  and  Twin  seams,  is  based  upon  tlie  general  paral- 
lelism of  the  section  there  with  that  in  the  Pudley  and  Powell  region,  as 
well  as  upon  the  structural  similarity  of  the  individual  coal  beds.  Although 
the  Barnet  bed  cannot  be  followed  by  surface  outcrop  from  Shoup's  run 
over  to  Bast  Broad  Top,  the  compilation  of  sections  in  the  two  basins  en- 
ables the  identity  to  be  made  out  with  all  moral  certainty. 
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The  Robertsdale  slope  goes  down  on  the  Barnet  and 
Twin  seams,  (C)  35'  higher  than  the  B,  and  at  the  pump 
shaft  it  is  70'  from  th.e  surface  to  the  ooal.  These  two  beds, 
in  many  parts  of  this  mine,  are  separated  by  a  small  rock 
parting,  the  upper  (Twin)  bed  averaging  3'  6"  of  clean  coal 
and  the  lower  (Barnet)  bed  3'  4"  with  4''  of  bony  coal  on 
bottom,  and  from  1"  to  4"  of  bony  on  top. 

The  new  Woodvale  shaft  (145'  deep)  is  situated  about 
one  mile  south  of  the  slope  and  strikes  the  Barnet  seam 
east  of  the  main  basin.  Gangways  driven  towards  the  east- 
ern outcrop  all  show  good  coal  about  6'  thick,  carrying 
bony  on  top  and  about  4"  of  bone  near  center.  They  rise 
on  about  2°  slope  for  some  distance,  developing  tvro  narrow 
local  swamps  and  axes  where  the  coal  dips  6°,  and  further 
east,  a  dip  of  34°.  This  would  enable  a  short  cross-cut  to 
be  driven  through  the  measures  here  to  the  Cook  or  Ful^ 
ton  seam  below,  which  always  showed  a  good  character  in 
this  basin.  Vertical  sections  around  Robertsdale  are  given 
in  plate  402. 

To  the  west  of  the  shaft  the  coal  still  dips  into  a  "swamp" 
and  becomes  very  thin  (2'  6")  and  finally  in  one  entry  shows 
only  about  a  foot.  On  the  western  leg  of  the  basin  addi- 
tional rolls  were  encountered  and  while  the  general  tend- 
ency is  to  pitch  south-westward,  at  several  points  these 
local  "swamps"  spoon  out.  Owing  to  the.increased;interval 
(6'  to  8')  between  the  Barnet  and  Twin  seams,  the  former 
(averaging  about  3'  2"  thick)  is  alone  worked  at'present.  * 

Going  up  on  to  Ray's  Hill  the  road  crosses  the  ridge  and 
descends  beneath  a  knob  containing  the  Scott  bank,  con- 
sisting of  a  strip  about  600'  wide  and  a  1000'  along  the 
ridge,  owned  by  J.  W.  Scott.  The  coal  is  claimed  to  be  5' 
thick  with  a  rock  parting;  I  measured  it  in  two  places  4' 
4"  and  4'  7".     Bottom  bench  is  1'  9i"  to  1'  11'';  the  partings 

*A  surface  section  line  was  run  from  the  shaft  across  the  mountain  to  Six 
Mile  run  near  the  south  of  Anderson  run,  and  from  testimony  on  this  side 
of  the  basin  in  the  old  slope  workings,  the  Barnet  seam  should  cross  this 
axis  at^least  200'  beneath  the  ridge  summit.  It  is  highly  probable  that  both 
the -Fuiiora  (Cook)  and  ^arraei  seams  remain  intact  under  the  Broad  Top 
axis  south  of  the  public  road  between  Broad  Top  city  and  Robertsdale,  in 
passing  from  Shoup's  and  Six  Mile  runs  over   into  the  Trough  Creek  basin. 
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8"  to  9"  and  the  top  coal  1'  6"  to  1'  8'',  the  bottom  bench 
sometimes  showing  2"  of  bony  coal  on  top.  My  sample  of 
both  benches  showed  fixed  carbon  71.806,  volatile  matter 
16.711,  sulphur  1.869  and  ash  9.0. 

No.  XIII  in  Sullivan  and  Lycoming  Counties. 

Sullivan  Co.  Coal  is  the  only  useful  material  found  in 
this  county  and  that  is  confined  to  the  center  line  of  the 
Northern  or  Bernice  trough  ;*  chiefly  at  Bernice  in  Cherry 
twp.,  but  also  in  the  hill  tops  sparingly  in  southern  Fork 
twp.,  south  of  Big  Loyalsock  creek. 

The  ForJcsville  deposit,  sometimes  known  as  the  Mercer 
lands,  is  largely  confined  to  a  small  patch  on  the  Hurley 
warrants  and  is  still  without  railroad  communication.  The 
average  width  of  territory  between  the  two  opposing  north 
and  south  outcrops  of  the  coal  bed  exposed  is  125  rods 
and  with  a  length  sufficient  to  give  a  total  acreage  of  within 
300  acres.  The  coal  examinedf  in  two  country  banks 
within  50  yards  of  each  other  along  the  southern  outcrop 
average  3'  in  thickness,  sometimes  divided  within  4"  to  6" 
of  the  top  by  a  thin  band  of  slate  into  two  benches  ;  an 
upper  one  of  about  6"  of  soft  smithing  coal  and  a  lower 
bench  2'  6"  thick  of  somewhat  harder  coal,  with  distinct 
cleavage.  The  covering  nowhere  exceeds  40'  and  is  chiefly 
a  sandstone  with  some  layers  of  conglomerate  near  the 
bottom. 

Analyses  of  the  lower  and  upper  benches  (G2  page  218) 
show  as  follows  : — 


Upper  Bench  1 

Lower  Bench ;?'. 

Water, 

.930 

.810 

Volatile  matter, 

12.410 

13.060 

Fixed  carbon, 

75.611 

7L679 

Sulphur, 

.574 

.581 

Ash, 

10.745 

13.870 

*  The  Bernice  basin  is  naturally,  from  its  size  and  the  well  known  charac- 
ter of  its  coal,  of  ever  shadowing  importance  ;  but  as  it  has  already  been 
treated  in  the  Anthracite  Division  of  this  report,  no  further  reference  need 
be  made  to  it  here. 

t  The  identity  of  this  coal  bed,  either  with  the  Bernice  beds  or  those  of 
of  the  Lycoming  and  Clearfield  districts,  has  not  been  satisfactorily  made 
out,  and  the  small  acreage  of  coal  still  left  here  would  hardly  justifv  the 
time  and  expense  necessary  to  acquire  such  information.  The  bed  niay  be 
entirely  within  the  No.  XII  Conglomerate. 
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These  analyses  indicate  a  coal  half  way  between  the  Ber- 
nice  anthracite  and  the  semi-bituminous  coal  of  Bradford 
and  Tioga  Cos.,  and  would  be  technically  classed  as  a  semi- 
anthracite  although,  physically  showing  all  the  characteris- 
tics of  a  true  bituminous  coal.  This  coal  is  reported  to 
burn  to  a  fine  white  ash  and  should  be  found  suitable  for 
steam  and  manufacturing  purposes,  as  the  small  percen- 
tage of  volatile  hydro-carbons  would  render  it  desirable  for 
use  in  large  cities  where  smoke  is  much  objected  to.  There 
is  an  additional  patch  of  quite  similar  coal  further  east  on 
the  north  side  of  Big  Loyalsock  creek,  where  the  coal  is 
opened  on  the  Meylert  property,  showing  2'  8''  thick  at  the 
outcrop.  Various  other  reports  of  coal  being  found  in 
other  parts  of  the  county  have  arisen  at  different  times; 
but  all  such  coal  beds  are  most  likely  to  be  found  associated 
with  the  Pocono  sandstone  measures  and  in  almost  every 
case  where  they  have  been  examined,  they  have  been  found 
to  be  commercially  worthless. 

Lycoming  County.  The  Little  Pine  Greek  and  Mcln- 
tyre-Ralston  basins  are  evidently  parts  of  one  and  the  same 
synclinal  axis  which,  continued  to  the  northeast,  would 
lead  into  the  Barclay  basin  of  Bradford  Co.  The  con- 
tinuity of  the  field  is  greatly  broken  up  by  the  erosion  of 
the  various  branches  of  Lycoming  and  Little  Pine  creeks, 
whilst  Pine  creek  near  the  western  edge  of  the  county, 
creates  a  complete  geographical  and  geological  break  be- 
tween the  Pine  Creek  basin  and  the  long  spurs,  crested  with 
the  Lower  Productive  Coal  Measurs,  along  the  Clinton  Co. 
line  to  the  west. 
The  Mclntyre  basin,  *  like  the  Barclay  trough,  is  canoe 

*  Various  vertical  sections  of  the  coal  measures  in  this  basin  are  given  in 
report  G  2  and  in  plates  403  and  404;  but  perhaps  the  most  complete  and  repre- 
sentative is  that  furnished  by  the  late  Mr.  George  H.  Piatt,  formerly  chief  engi- 
neer of  the  Mclntyre  Coal  Co.,  figured  on  pages  124  and  125  G  2,  and  show- 
ing most  satisfactorily  the  sequence  and  character  of  the  rocJiS  and  their  coal 
beds,  from  which  it  may  be  inferred  that  the  Lower  Productive  coal  meas- 
ures, from  the  higesthill  tops  in  the  centre  of  the  basin  down  tothetop  of  the 
massive  conglomerate  sandstone  are  269'  thick  and  the  Conglomerate,  mas- 
sive and  with  quartz  pebbles  the  size  of  a  pea,  70'  thicl£.  The  Mahoning 
sandstone  60'  to  65'  thicli,  at  the  top  of  this  section,  is  about  half  conglom- 
erate, half  flaggy  and  shaly  yellow  sandstone,  with  one  Small  layer  of  black 
slate. 

3* 
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shaped  ;  a  roll  or  swelling  of  the  whole  bottom  of  the  syn- 
clynal  axis  comes  in  between  the  two  coal  basins  and,  for  a 
broad  area,  near  the  Bradford-Lycoming-Sullivan  Co.  line, 
the  Pottsville  conglomerate  and  Lower  Productive  coal 
measures  are  entirely  cut  out  even  from  the  centre  of  the 
synclinal  axis.  As  a  basin  carrying  coal  measures  it  is 
about  15  miles  long  and  3  miles  wide,  although  made  up  of 
a  number  of  detached  coal  areas. 

The  Mclntyre  coal  bed,  known  locally  as  "  Coal  B  "  long 
before  any  attempt  had  been  made  to  correlate  it  with  the 
Upper  Freeport  coal  of  the  Allegheny  River  series,  occurs 
immediately  under  the  Mahoning  sandstone.  It  is  opened 
in  numerous  places  by  the  Mclntyre  Coal  Co.  and  varies 
greatly  in  size  as  follows  : 

Mclntyre  Coal  bed,  E.  Averaging. 
Coal  and  bony  coal,            1'  0"— 2'  0"  1'  6'' 

Coal,  2'  0"— 4'  0'  3'  0 ' 

Bony  coal  and  slate,  0'  0'  —0'  3"  0'  3" 

Goal,  0-  6"— 1'  0"  0'  10" 

The  actual  merchantable  coal  to  be  won  from  the  two 
benches  necessarily  varies  in  like  proportion.  In  June,1879, 
it  was  somewhat  less  than  3';  but  one  small  area  yielded 
nearly  7'  of  clean  coal,  although  the  basin  will  hardly  aver- 
age 4500  tons  to  the  acre.  The  coal  is  a  deep  black  seam  ; 
generally  free  from  slate  and  pyrites  and  ^carrying  mineral 
charcoal.*  It  is  doubtful  whether  this  upper  seam  extends 
east  of  the  first  branch  of  Rocky  run.  On  Red  run  how- 
ever it  has  been  opened  west  of  Lycoming  creek  170'  above 
bed  B.  In  the  Butler  opening  it  shows  from  2'  8"  to  3'  thick 
in  one  solid  bench,  low  in  sulphur  but  containing  over  11<^ 
of  ash.  The  Red  Run  Coal  Co.  had  numerous  other 
openings  on  this  coal  in  1879,  in  some  of  which  the  thick- 
ness increased  to  5^'. 

Coal  D,  the  second  bed  in  descending  order  in  the  Mcln- 
tyre section,  occurs  80'  to  90'  beneath  the  Mclntyre  bed; 
but  at  the  Mclntyre  mine,  on  Red    run  and  at  Butler's 

*  An  average  of  three  analyses  reported  in  G2  show  sulphur  .747%  and 
ash  6.702  %  with  vol.  mat.  running  a  little  over  11%  and  fix.  carb.  from  71  to 
78  %.  These  analyses  show  the  coal  to  be  a  semi-Dituminous  coal  as  in  the 
Barclay  basin,  the  proportion  of  fixed  carbons  to  volatile  hydro-carbons 
being  as  1:4.134. 
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opening  of  the  Red  Run  Coal  Co.,  this  bed  merely  shows  a 
mixture  of  slate  and  generally  impure  coal  varying  from 
5'  to  11'  in  thickness,  but  everywhere  worthless.     Bed  C, 
the  third  of  the  series,  is  50'  still  lower  at  Mclntyre,  the  in- 
terval being  a  massive  sandstone,  partly    conglomerate. 
The  frequent  occurrence  of  beds  of  pebble  rock  within  the 
Lower  Productive  coal  measures  in  this  Mclntyre  basin  is, 
to  a  large  extent,  unique  and  were  the  field  of  greater  ex- 
tent this  fact  would  be  sure  to  lead  to    great  confusion 
and  uncertainty  in  the  identification  of  the  several  coal 
seams.     Coal  C  is  likewise  unimportant;  for  although  it 
shows  a  section  of  from  6'  to  9^'  thick  at  Mclntyre,  very 
little  of  it  is  coal  and  a  great  deal  slate  and  sandstone. 
It  is  likewise  in  poor  condition  on  Red  run  and  has  played 
no    commercial  part  in  the   development  of    the    region. 
Bed  B  occurs  some  20'  lower,    the  interval  being  some- 
times   a   brown    sandstone  and    sometimes  dark  colored 
clay    slates.      For    some  years  this    bed   was    the    only 
coal  worked  in  the  Mclntyre  basin,  largely  due   to   the 
fact  of  its  greater  area  and  accessibility  as  compared  to 
bed  E.     The  old  Ralston    mines,  the  Red  Run  openings 
and  the  Cartersville  opening  were  all  on  this  coal  bed  B,  as 
well  as  the  Mclntyref  and  Robinson  mines  on  Rocky  run. 
■  The  bed  is  thin;  for  though  assigned  a  thickness  of  slate 
and  coal  of  T  1"  in  Mr.  Piatt's  section,  it  will  hardly  fur- 
nish an  average  of  over  2'  of  clean  coal  and  rarely  exceed  3'. 
All  openings  show  nu  merous  bands  of  slate  and  bony  coal  and 
on  Red  run  the  bed  is  reported  to  show  always  two  benches 
separated  by  a  thick  slate  parting.     The  area  ol  this  bed 
is  naturally  very  great  and  this  fact  renders  it  the   most 
important  factor  in  the  history  of  the  coal  trade  of  this  re- 
gion.    Bed  A  occurs  about  ^13'  lower  than  Bed  B  at  Mc- 
lntyre; but  it  is  a  worthless  mass  of  thin  layers  of  coal  be- 
tween thick  layers  of  slate  and  necessarily  has  no  com- 
mercial value  whatever. 

f  Coal  from  this  bed  at  the  new  Mclntyre  opening  (1879)  yielded  upon 
analysis  .782  %  of  sulphur  and  17.950  of  ash,  whiie  the  same  bed  in  the  old 
Carter  opening  yielded  .636  %  of  sulphur  and  9.84.'i  %  of  ash,  so  that  the 
chemical  character  of  the  coal  seems  to  vary  as  conspicuously  as  its  bed 
section. 
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West  of  Lycoming  creek  the  Mclntyre  basin  would 
seem  to  have  a  higher  value  and  a  brighter  future  than  to 
the  east,  although  again  the  branch  valleys  of  Kedrun  and 
Frozen  run  cut  up  this  western  half  as  badly  as  those  of 
Rocky  run  have  destroyed  the  integrity  of  the  eastern  half 
of  the  basin.  The  lower  coals  catch  on  the  hill  tops 
between  the  above  named  creeks  along  the  soutKside  of  the 
basin,  which  extends  west  into  Jackson  twp.  6  or  7  miles 
from  Mclntyre.  The  uppermost  (Mclntyre)  bed  E  under- 
lies several  hundred  acres  ;  but  the  principal  acreage  is  con- 
fined to  bed  B.  Numerous  old  openings  show  this  latter 
bed  to  yield  between  2i'  and  2'  of  coal,  but  always  at  the 
expense  of  handling  a  great  deal  of  waste  and  exercising 
much  care  in  getting  rid  of  sulphur  slate.  Naturally  such 
thin  coals  cannot  enter  into  competition  at  tide  water  with 
the  thick  coals  mined  in  the  Clearfield  and  .Cambria  dis- 
tricts or  with  the  Cumberland  and  West  Virginia  coals  of 
the  South  ;  but  in  the  local  New  York  markets  to  the  north 
this  coal  should  compete  with  that  of  the  Barclay  basin, 
with  an  average  thickness  of  2^'  to  3'  of  coal ;  the  Bloss- 
burg  basin  with  about  an  equal  thickness  and  the  basins  of 
northern  McKean  Co.,  although  the  Lake  markets  are 
naturally  controlled  by  [the  more  recent  developments  of 
excellent  beds  in  Elk  and  Jefferson  Co's. 

Little  Pine  Creek  Coal  Basin.'^ 

This  basin  lies  entirely  in  Pine  twp.  and  is  a  broad 
pointed  canoe-shaped  synclinal,  practically  a  continuation 
of  the  Mclntyre  basin.  The  great  body  of  the  coal  lies  west 
and  north  of  Little  Pine  creek  and  the  extreme  eastern  and 
western  limits  of  the  basin  are  about  11  miles  long  and  2 
miles  wide,  part  of  this  area  however  being  occupied  by 
the  Conglomerate  of  No.  XII  and  elsewhere  eroded  by  the 
various  branches  of  Little  Pine  creek.  A  general  section 
shows  the  conglomerate  to    be  about  130'  thick  and  the 

*  An  excellent  topographical  map  of  this  part  of  the  field  is  published 
with  report  G  2  which  clearly  shows  the  outcrop  area  of  coal  bed  B  as  well 
as  vertical  sections  of  the  measures  and  the  coal  at  various  mines.  See 
plates  403,  404  and  405. 
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overlying  Productive  coal  measures  155'  to  175'  thick,  con- 
taining the  same  coal  beds  from  A  to  E  mentioned  in  the 
Mclntyre  basin.  The  hill  crests  are  made  up  of  the  Mahon- 
ing sandstone,  here  largely  conglomerate,  as  at  Mclntyre  ; 
but  tlie  total  area  of  the  underlying  bed  E  is  too  small  to 
have  much  commercial  importance.  Coal  bed  B,  or  the 
"Big  Bed"  of  the  region,  is  really  the  most  important  and 
only  valuable  feature  of  it.  It  has  been  opened  at  the  old 
BacTie  mine  showing  a  total  section  of  6'  11"  with  the  coal 
in  three  benches  divided  by  slate,  in  all  3'  8"  thick.  This 
coal  yielded  upon  analysis  .656^  of  surplus  and  14.695^ 
of  ash  with  about  20^  of  volatile  matter.  At  the  JVew 
mine  the  same  benches  yield  about  4'  of  coal ;  but  the  slate 
partings  are  thicker,  the  two  openings  being  about  one 
mile  apart.  The  English  mine  on  this  Big  bed,  3  miles 
north  of  English  Centre,  where  the  bed  has  100'  of  cover, 
shows  a  total  of  4'  3",  still  in  three  benches  1'  1",  1'  1"  and 
1  4"  thick,  an  average  of  which  yielded.  533^  of  sulphur  and 
11.325^  of  ash.  From  these  facts  it  may  be  inferred  that 
bed  B  in  this  Pine  Creek  basin  is  of  inferior  quality  to  that 
in  the  Mclntyre  field  although  the  openings  had  not  been 
developed  to  any  great  extent  during  the  period  of  the  ex- 
amination in  1879.  The  coal  is  a  semi-bituminous  steam 
coal  of  fair  quality,  with  a  low  preoentage  of  sulphur  but 
apt  to  yield  a  somewhat  high  percentage  of  ash. 

The  four  prominent  detached  basins  in  the  northeastern 
end  of  the  Bituminous  coal  field  of  Pennsylvania  bring 
about  some  rather  striking  comparisons.  In  the  Bernice 
hasin  the  coal  of  bed  E  is  a  genuine  semi-anthracite  in 
composition,  but  not  in  appearance  and  fracture,  with  a 
ratio  of  fixed  carbon  to  volatile  matter  as  1:10.2893.  In  the 
Barclay-Mclntyre  basin  next  north  the  same  coal  is  semi- 
bituminous  with  the  proportion  1:4.0939.  In  the  Blossbnrg 
hasin,  still  further  north,  the  coals  are  also  semi-bituminous 
but  with  the  proportion  of  1:3.4939.  Finally  in  the  Oaines 
basin,  considerably  north  in  Tioga  and  Potter  Cos.,  the 
coals  are  bituminous  with  the  proportion  of  1:1.9643. 
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No.  XIII  in  Clinton  County. 

The  best  areas  of  the  Lower  Productive  coal  measures 
remaining  uneroded  in  Clinton  Co.  are  found  in  West  Keat- 
ing twp. ;  near  Westport ;  on  the  Tangascootack  ;  and  at 
Queen's  run,  Farrandsville  and  Eagleton.  (See  skeleton 
map,  plate  406.) 

The  Tangascootack  coalfield  contains  three  beds  of  which 
only  one  can  be  profitably  mined,  now  largely  exhausted. 
This  is  equally  true  of  the  Queen's  run  and  Farrandsville 
coal  fields.  The  Eagleton  mines  have  had  a  variable  history 
and  while  the  coal  is  not  nearly  exhausted,  mining  there 
has  been  injudicious  and  in  the  presence  of  the  superior 
beds  of  Clearfield  and  Cambria  Cos.,  seeking  the  same  mar- 
ket, the  demand  for  the  Clinton  Co.  coal  is  naturally  spas- 
modic. Thejsmall  areas  near  Wetham  and  on  the  old  Cou- 
dersport  and  Jersey  Shore  turnpike,  though  containing  a 
seam  2'  to  3'  thick,  have  hardly  sufficient  cover  to  insure 
clean  coal.  The  developments  near  Renovo,  between  Drury 
and  Shinntown  runs,  have  resulted  disastrously.  In  West 
Keating  twp.  some  fair  coal  areas  are  found  between  Grove 
run  and  Three  runs. 

The  best  coal  seam*  in  Clinton  Co.  is  opened  near  AVest- 
port  on  the  dividing  ridge  between  Kettle  creek  and  Little 
Cook's  run.  It  measures  from  4^'  to  5';  is  clean,  free  from 
slate  and  shows  but  a  moderate  amount  of  ash  and  a  small 
percentage  of  sulphur. 

North  of  the  Allegheny  escarpment  there  are  three  coal 
basins;  First,  the  TangascootacTc-Queen' s  Hun  has  in. 
Second,  the  Wetham  basin,  and  Third,  the  Renovo-Kart- 
haus  hasin,  with  the  Eagleton-Furney  axis,  the  Hyner 
axis  and  the  Driftwood  axis  bounding  and  separating  these 
basins.  All  these  several  basins,  prolonged  to  the  south- 
west, are  integral  parts  of  the  great  First  Bituminous  Basin 
of  the  State,  except  ihe  Karthaus-Renovo  synclinal,  wnich 
is  equivalent  to  the  Second  or  Johnstown  Basin. 

*  G  4,  page  19. 
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TangascootacJc  Goal\Basin. 

This  basin  is  bounded  onjthe  south  and  east  by  the  Alle- 
gheny Mountain  escarpment,  capped  by  the  Conglomerate 
of  XII;  on  the  north  and  west  by  the  Furney  anticlinal 
axis.  Coal  has  been  mined  from  this  region  and  shipped 
to  market  for  many  years  and  the  vertical  section  of  the 
measures  partakes  largely  of  the  character  of  the  Snow 
Shoe  section*  of  Centre  county. 

The  upper  bed  of  coal  is  the  one  which  has  been  most  ex- 
tensively mined  and  shows  usually  two  benches,  each  2' 
3"  thick  separated  by  a  black  slate  parting  4"  thick.  The 
coal  contains  much  iron  pyrites  and  it  was  owing  to  the 
failure  to  separate  this  material  in  mining  that  the  refuta- 
tion of  the  coal  and  region  suffered.  It  probably  repre- 
sents bed  E  or  the  Upper  Freeport  coal  of  the  Allegheny 
Mountain  series.  The  middle  coal  107'  lower,  was  also 
opened  at  the  Rock  Cabin  mines  and  proved  a  total  fail- ' 
ure,  varying  from  4'  down  to  4"  in  thickness,  owing  to 
the  frequent  rolling  of  its  floor.  It  showed  the  same  char- 
acteristics at  the  Irvin  and  Spering  mines,  on  the  south 
side  of  Tangascootack  creek  1\  miles  below  the  Rock 
Cabin  mines.  The  lower  coal  68'  lower,  was  opened  and 
worked  for  shipment  at  the  Rock  Cabin  mines, f  but 
though  it  showed  a  good  and  regular  bed,  it  proved  too 
thin  to  be  worked  successfully,  ranging  from  2'  0"  to  2'  6" 
in  thickness.  Like  the  coal  generally  along  the  Allegheny 
escarpment,  it  shows  a  low  percentage  of  volatile  matter, 
20.845^  sulphur,  .695^  and  ash  10.145^. 

On  the  east  side  of  the  Susquehanna  these  coals  occur  to 
a  more  limited  extent  along  streams  entering  at  Queen's 
run:}:  and  Farrandsville.     The  lowest  coal  bed  of  the  basin, 

*  G4  page  166,  section  at  Rock  Cabin  mines. 

fit  has  also  been  worked  1  mile  west  of  Rock  Cabin  near  Reaville  settle- 
ment with  a  small  area  and  only  2'  6"  thick.  At  the  Peacock  mine,  one 
mile  west  of  Rock  Cabin,  it  shows  3'  of  coal.  It  occupies  a  considerable 
area  in  the  hill  summits  on  both  sides  of  the  creek  ;  but  of  late  years  this 
region  has  not  been  very  aclively  worked. 

X  A  section  at  this  point  is  given  in  plate  406  Fig.  2.  The  lowest  bed  of 
coal  was  worked  some  50  years  ago  for  a  supply  of  coal  and  coke  and  as 
measured  in  the  mine  showed  three  benches,  averaging  1'  5",  0'  9"  and  0' 
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as  it  was  mined  by  the  Farrandsville  Co.  for  the  use  of 
their  furnace  on  Lick  run,  showed  a  section  of  from  3  6 
to  5'  separated  by  only  9'  7''  of  slate  from  an  overlying 
coal  bed  2'  4"  thick.  The  third  or  top  seam,  largely  eroded 
from  the  hill  tops,  and  now  nearly  exhausted,  furnished  a 
better  fuel  than  either  of  the  other  two.  It  has  been  found 
to  measure  in  places  6'  thick;  but  owing  to  its  light  cover 
it  has  been  most  largely  worked  to  expose  an  underlying 
bed  of  fire  clay  from  6'  to  7'  thick  of  admirable  quality. 

AtQueen'srun  thesame  bedsof  coal  and  fire  clay  occur  as 
at  Farrandsville;  but  the  uppermost  coal  is  under  an  ample 
covering;  has  a  wider  area  and  a  thickness  from  3'  9"  to  5', 
averaging  4'. ' 

The  Wetham  Basin. 

The  Wetham  basin,  lying  next  north  on  both  sides  of  the 
Susquehanna  river,  contains  very  few  if  any  merchantable 
coal  areas,  the  Clinton  Co.  map  showing  but  10  small  iso- 
lated areas  of  the  Lower  Productive  measures  lying  high 
in  the  hills  along  the  center  line  of  the  trough  which  here 
runs  parallel  with  and  much  closer  to  the  Furney  axis  on 
the  south  than  to  the  Hyner  axis  on  the  north.  The  Hog- 
back ridge  along  the  Jersey  Shore  and  Coudersport  turn- 
pike. Smiles  north  of  Mr.  Springer's,  contains  two  lower 
coal  beds,  the  lowermost  probably  an  inter-conglomerate 
coal.  Their  area  is  very  limited  and  it  is  doubtful  if  their 
coal  is  commercial.  Around  Eagleton,  on  the  west  side  of 
the  river,  coal  was  mined  for  a  number  of  years  but  without 
very  great  success  attending  its  development,  largely  owing 
to  the  injudicious  method  of  mining. 

8"  thick  separated  by  two  slates  1"  and  6"  thick,  with  a  bed  of  hard  fire 
clay  5'  thick  underneath  the  coal.  The  bed  is  somewhat  sulphurous  and 
has  been  lately  principally  worked  for  a  fuel  supply  for  the  Farrandsville 
Fire  Brick  W^orks.  An  analysis  of  this  fire  clay  is  given  in  G  4  page  157  and 
is  noticeable  for  its  low  percentage  of  iron,  lime  and  magnesia  and  for  its 
high  percentage  of  titanic  acid.  The  middle  coal  is  thin  and  poor  in  quality. 
The  upper  coal,  50'  higher  and  100'  above  the  lowest  bed,  is  of  good  quality 
but  usually  under  light  cover,  and  here  shows  about  5'  2"  in  all  in  three 
benches,  1'  3",  0'  9"  and  2'  6"  thick  with  slate  partings  0'  7"  and  0'  1"  thick, 
again  underlaid  by  soft  fire  clay  4'  6"  to  6'  0"  thick,  an  analysis  of  which  is 
given  in  G  4  page  158.  These  two  varieties  of  clay  furnish  a  material  for 
very  wide  uses.  For  fire  brick,  hard  clay  alone  is  used  :  for  boshing  and 
lining,  one-half  hard  clay  and  one-half  soft  clay;  and  for  tiles  soft  clay  alone 
is  used. 
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The  Henovo-Karthaus  Basin. 

In  the  Renovo-Karthaus  basin*  no  noteworthy  develop- 
ment of  coal  has  been  made,  although  patches  of  the  Lower 
Productive  measures  have  been  left  in  a  number  of  places 
in  the  hill  tops  fronting  the  west  bank  of  the  Susquehanna 
river. 

The  Karthau^  Coal  Co.  in  Noyes  and  Chapman  twps. 
expended  a  large  amount  of  money  in  development ;  but 
the  coal  beds  were  found  too  inconstant  in  thickness  and 
quality  for  profitable  mining.  Coal  beds  which  outcrop 
with  fair  thickness  were  found  to  thin  out  to  nothing  in  ths 
center  of  the  hill ;  and  the  experience  in  this  respect  gained 
in  the  vicinity  of  Renovo  was  almost  unique  in  the  history 
of  mining  in  Pennsylvania  prior  to  the  more  recent  develop- 
ments in  the  Reynoldsville  and  Dubois  basins  in  Jefferson 
county. 

'  Westport  coal  lands  lie  between  Kettle  creek  and  Cook's 
run.  On  the  east  side  of  the  creek  a  seam  of  coal  4'  3" 
thick  was  reported  to  have  been  opened,  and  Messrs.  Mer- 
riman  and  Munson  have  opened  a  fine  seam  of  bright  black 
coal  5'  thick,  on  the  west  side  of  the  creek.  It  has  three 
partings,  averaging  0'  7",  1'  10"  and  2'  0"  thick  separated 
from  each  other  by  thin  slate  partings.  Another  opening 
on  the  same  bed  was  made  later  in  the  bluff  overlooking 
"Short  bend"  in  Kettle  creek,  ander  ample  cover;  but  its 
structure  was  found  to  be  peculiar,  the  cleavage  planes  being 
very  numerous  and  close  together,  causing  the  coal  to 
crumble  readily.     The  chemical  purity  of  the  coal  suffers 

*  The  Senovo  coal  basin  (see  plate  406)  has  been  illustrated  by  a  topo- 
graphical map  in  report  G  4  and  several  pages  devoted  to  its  description  by 
Mr.  Charles  A.  Ashburner.  This  basin  has  been.regarded  as  a  continuation 
of  the  /Second  or  Johnstown  basin  along  the  Penna.  R.  R.  and  synonomous 
■with  the  Karthaus  basin  to  the  southwest  and  the  Blossburg  basin  to  the 
northeast.  A  vertical  section  of  the  measures  above  the  conglomerate 
shows  five  different  coal  beds,  the  upper  or  fifth  bed  being  regarded  as 
identical  with  the  Dagus  bed  of  Elk  Co.  or  Lower  Kittanning  coal  bed  B  i 
thick.  Coal  No.  4,  reported  3'  2"  thick,  has  been  opened  on  both  Drury 
and  Shinntown  runs  where  it  shows  over  1  %  of  sulphur  and  19  %  of  ash, 
underlying  about  850  acres.  The  bed  is  believed  to  be  the  equivalent  of  the 
Clermont  coal  in  McKean  and  Clarion  coal  in  Clarion  Co.  The  measures 
below  this  to  the  bottom  of  the  section  containing  three  other  coal  beds  have 
been  regarded  as  representatives  of  the  Pottsville  Conglomerate  No.  XII. 
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greatly'from  the  presence  of  an  excessive  percentage  of 
sulphur,  over  2i^  in  the  sample  analyzed,  which  would 
necessitate  careful  washing  to  make  it  merchantable.* 

JVo.  Xlllin  Centre  County^. 

Most  of  the  Allegheny  Mountain  plateau  'in  Centre  Co. 
has  been  denuded  of  its  former  covering  of  coal  measures; 
but  considerable  areas  of  them  are  preserved  along  the 
centre  line  of  the  First  Basin,  swinging  northward  along 
Moshannon  creek  and  the  West  branch  of  the  Susquehanna 
river,  over  the  First  or  Pine  Grlen-Hyner  axis  into  the 
Second  Basin.  Along  the  south-western  edge  of  the 
county  there  is  a  continuous  belt  16  miles  long  and  from  2 
to  3  miles  wide  along  the  Moshannon  in  Rush  twp;  another 
area  9  miles  long  and  3  miles  wide  around  Snow  Shoe, 
Moshannon,  Pine  Glen  and  Germania,  forming  the  region 
of  greatest  development  and  stretching  west  to  the  Sus- 
quehanna river;  and  a  number  of  smaller  patches  along  the 
head-waters  of  Beech  creek  and  on  Hays  run,  along  the 
Burnside-Snow  Shoe  twp.  line  and  in  Curtin  twp.,  form- 
ing detached  areas  of  only  the  lowest  beds  of  the  Lower 
Productive  coal  series. 

Tlie  Freeport  upper  coal,  5'  thick,  caps  the  highest 
knobs  in  16  different  patches  in  the  county,  sparingly 
covered  with  blocks  of  the  Mahoning  sandstone  and  now 
very  largely  exhausted. 

The  Freeport  lower  coal,  so  important  at  Karthaus  and 
through  the  Philipsburg-Houtzdale  basin  of  Clearfield  Co. 
is  thin  in  Centre  Co. 

*  There  are  perhaps  400  acres  of  this  coal  here  ;  but  whether  it  maintains 
its  thickness  over  this  area  is  not  yet  determined.  At  Saush's  in  West 
Keating  twp.,  near  the  upper  branch  of  Three  run,  three  beds  have  been 
opened ;  the  upper  2^'  to  3';  the  middle  3'  and  the  lower  1'  6".  The  middle 
bed  is  apparently  a  fair  coal ;  but  none  of  them  present  vary  favorable  sec- 
tions. On  the  Showden  farm,  and  at  the  John  Rohen  bank  a  coal  25'  thick 
has  been  found  but  likewise  of  poor  quality.  On  the  George  Rohen  farm  a 
small  area  of  coal,  said  to  be  4'  thick  but  yielding  less  than  3'  of  good  coal 
was  sparingly  opened  and  at  the  New  Garden  bank  in  the  same  hill  another 
bed  some  6'  thick  with  partings  was  opened  some  60'  to  80'  lower.  The 
Rohen  coal  is  reputed  to  be  the  same  as  the  middle  Karthaus  seam. 

t  Report  T4.  E.  V.  d'Invilliers,  1884. 
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The  Kittanning  upper  coal,  *  is  the  bed  of  the  region, 
from  5'  to  T  thick,  in  three  benehes  with  a  coarse  cannel 
roof.  Numerous  small  downthrow  faults  are  met  in  the 
mines  around  Snow  Shoe,  and  one  of  considerble  effect  and 
extent  passing  east  and  west  through  Snow  Shoe  twp.  has 
seriously  affected  the  mining. 

Four  lower  beds  exist,  three  of  them  with  mining  thick- 
ness of  from  3'  to  4',  but  only  one,  the  Lower  Kittanning 
hed'Q,  has  furnished  any  large  quantity  of  commercial 
coal;  and  this  latter  bed  is  almost  everywhere  inferior  to 
the  Upper  Kittanning  C. 

The  Freeport  lower  limestone,  closely  underlying  the 
thin  lower  Freeport  coal,  is  the  "key-rock"  of  the  district, 
from  which  all  measurements  are  made  and  the  coal  beds 
identified. 

The  synclinal  axis  of  the  First  basin  passes  north  of  the 
Hog  Back  in  Curtin  twp.  ;  thence  along  Beech  creek  to 
Gray's  splash  dam  and  thence  a  little  south  and  west 
through  Sugar  Camp  hill.  Holt's  and  Askey's  hills  to  the 
Moshannon,  crossing  which  it  extends  north  of  Pealein  an 
approximate  line  with  the  Morrisdale-Philipsburg-Osceo- 
la  trough  of  Clearfield  Co.,  (see  report  H  6). 

This  trough  rises  and  falls  on  the  line  of  its  strike,  al- 
ternately lifting  into  the  air  and  burying  its  coal  beds. 

Only  the  Lower  Pruductive  Coal  Measures, -f  280'  to  300' 
thick,  have  escaped  erosion,  there  being  merely  remnants 
of  the  Mahoning  sandstone  naember  of  the  overlying  Bar- 
ren Measures  left  on  the  highest  hills.  In  the  interval  of 
63'  between  bed  A  and  B  there  frequently  occurs  a  small 
and  worthless  bed  A'  from  1'  6"  to  2'  thick,  usually  from 
IB'  to  25'  above  A  to  which  the  name  of  Clarion  is  given. 
To  the  triple  Kittanning  group  has  been  assigned  the  let- 

*Locally  known  as  "Bed  D"  from  early  errors  in  supposing  the  Free 
port  group  to  be  triple. 

fAs  the  revised  surveys  of  Centre  and  Clearfield  Cos.  have  rendered  cer- 
tain changes  necessary^n  the  nomenclature  of  the  coal  beds  of  this  series  to 
make  them  agree  with  other  districts  of  the  state,  reference  is  made  to  a 
section  of  this  group  in  report  H  page  69,  to  which  the  more  recently 
adopted  names  of  the  several  coal  beds  are  given  in  brackets  in  Plate  407 
Figure  1. 
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ters  B,  C  and  C— Lower,  Middle  and  Upper,  with  an  in- 
termediate bed  between  beds  C  and  C,  usually  showing  2' 
of  lustrous  peacock  coal,  with  a  hard  slate  roof  and  very- 
persistent  in  this  region,  named  the  ''Gorman''  coal  by  W". 
G.  Piatt  (report  H  4). 

The  error  of  originally  making  the  Freeport  group  ti'iple 
and  introducing  a  middle  member  arose  from  a  variety  of 
causes,*  among  which  may  be  mentioned  the   following: — 

First:  The  frequent  absence  of  distinct  limestone 
benches  in  this  field  which  characterize  the  horizon  of  these 
coal  beds  furthur  west.  Second:  From  mistaking  the 
Johnstown  cement  bed  under  the  Kittanning  upper  coal 
for  the  limestone  under  the  Freeport  lower  coal.  Third : 
The  thinning  of  the  great  MosTiannon-Morrisdale-Kar- 
thaus  (Lower  Freeport)  hed^'D'"  from  4'  to  6'  thick  in  those 
regions  to  about  2'  at  Snow  Shoe,  and  the  consequent  false 
identification  of  the  large  bed  along  the  upper  Moshannon 
creek  as  the  large  ("Middle")  bed  at  Snow  Shoe,  whereas 
in  reality  they  are  two  distinct  beds,  D  and  C. 

Snow  Shoe  Coal  Basin. 

The  developments  in  this  basin  proper  have  been  almost 
entirely  confined  to  the  Kittanning  lower  (B)  and  upper 
(C)  and  the  Freeport  upper  coal,  (E).  Some  of  openings 
formed  the  oldest  bituminous  mines  in  the  state.  The 
Freeport  upper  limestone  was  nowhere  noticed  in  this  dis- 
trict. The  Freeport  lower  limestone  makes  a  marked  bench 
through  Lucas  and  Coal  hills  and  Sugar  Camp  on  the  south 
side  of  the  basin  and  in  Askey  hill  on  the  north. 

The  Johnstown  cement  bed  under  bed  C  was  only  occa- 
sionally identified  by  a  few  iron  ore  nodules 'scattered 
through  slate.  The  Ferriferous  limestone  beneath  bed  B 
was  only  noticed  on  the  top  of  a  low  hill  north  of  Viedor- 
fer's  place  at  Grermania. 

The  Freeport  upper  coal  F\  occupies  but  a  limited  area 
in  Lucas  and  Askey  hills,  a  small  patch  on  the  Long  es- 

*For  correction  see  report  H  3  page  316  and  report  T  page  151. 
fSections  of  it  are  given  in  plate  408  together  with  a  cross  section  of  Askey 
and  Holt's  hills. 
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tate  and  another  on  the  Byrd  Coal  &  Iron  Co.  tract  on  the 
north  side  of  the  basin  in  Burnside  twp.  Where  opened  it 
shows  an  extremely  handsome  5'  bed  of  bright  clean  coal, 
mainly  of  columnar  structure,  with  a  2"  to  3"  slate  parting 
dividing  the  bed  in  half.  It  is  above  the  average  of  mark- 
etable coals  and  has  made  an  excellent  coke.  All  the 
openings  on  this  bed  in  Snow  Shoe  have  proved  it  to  be  ser- 
iously troubled  with  rolls  and  small  faults,  though  it  has 
been  largely  mined. 

The  Freeport  lower  eoal*  hed  D  is  nowhere  worked  in 
this  basin  and  its  general  character  of  a  thin  and  worthless 
bed  about  2'  thick,  warrants  its  neglect.  Two  small  patches 
of  it  occupy  the  tops  of  the  double  curved  Sugar  Camp 
hills  ;  but  to  the  eastward  it  is  not  caught  again  through 
the  Beech  Creek  region.  It  crowns  the  hill  north  of  Wil- 
liam Holt's  house  where  it  is  reported  3'  thick  and  is  again 
caught  in  the  high  ground  on  the  Blanchard  and  Waddle 
and  the  Byrd  C.  &  I.  Co.  tracts.  Similar  small  areas  occur 
on  the  Stewart  lands  .between  branches  of  Seven  Mile  run 
east  of  the  pike,  but  generally  undeveloped. 

The  Kittanning  upper-f  bed  C — the  "middle"  or 
"big  bed"  of  Snow  Shoe — is  by  far  the  most  important 
seam  in  this  basin.     Lying  everywhere  above  water  level 

*Together  with  its  underlying  limestone  it  may  be  traced  around  Lucas 
and  Coal  hills  and  its  position  is  indicated  by  the  darkest  tint  on  the  colored, 
geological  map  accompanying  report  T  4. 

fThe  bed  often  carries  from  10"  to  1'  of  bone  coal  on  top  and  its  upper  and 
lower  partings  will  average  about  6"  and  2"  thick.  These  measurements 
are  often  locally  varied  by  reason  of  proximity  to  rolls  or  actual  faults ;  but 
the  bed  can  be  relied  upon  to  furnish  from  4^'  uo  5'  of  good  merchantable 
coal.  It  yields  about  70%  of  fixed  carbon,  25%  volatile  matter,  1%  sulphur 
and  from  3j%  to  7%  ash.  In  Sugar  Camp  hill  frequently  but  two  benches 
capped  with  6''  of  bone  coal ;  an  upper  2'  7  '  and  a  lower  2'  thick,  separated 
by  about  5"  of  bony  coal  and  slate.  In  Sugar  Camp  drift  No.  2  the  coal 
benches  are  2'  and  1'  5"  and  parting  only  1'  of  slate  ;  but  in  same  mine  the 
bed  again  takes  on  its  triple  character  with  benches  of  2'  4",  1'  2"  and  1'  0'  , 
with  thin  slate  partings  of  1"  to  2'',  and  carrying  on  top  its  bone  coal  11". 

It  is  therefore  manifest  that  the  identification  of  beds  in  the  Snow  Shoe 
basin  (as  indeed  elsewhere)  is  not  possible  on  the  testimony  alone  of  part, 
ings  or  benches,  and  with  the  Freeport  lower  limestone  in  place  on  top  of 
Sugar  Camp  hill  as  a  key  rock,  it  is  altogether  probable  that  the  main  coaj 
in  this  part  of  the  basin  is  the  Kittanning  middle  bed  C  locally  enlarged ; 
otherwise  the  interval  of  intervening  rocks  has  been  doubled. 
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and  retained  over  considerable  areas  where  it  is  always  a 
merchantable  coal,  its  great  thickness  in  the  Snow  Shoe 
trough  readily  accounts  for  its  having  been  mistaken  for 
the  Freeport  lower  bed  of  the  Moshannon  region.  A  large 
amount  of  coal  has  been  taken  from  it  between  the  forks  of 
Beech  creek ;  in  Earned,  Jacobs  &  Co.  drift  on  Coal  hill 
and  elsewhere. 

Its  general  character  is  that  of  a  rich  bright  heavy  coal, 
capable  of  making  an  excellent  coke  with  proper  care  in 
preparation.  Its  average  section  shows  a  triple  bed,  an  up- 
per bench  2'  4"  to  2'  7"  thick  ;  a  middle  bench  1'  2''  to  1'  6" 
and  a  lower  bench  from  5"  to  1'  thick. 

The  Kittanning  middle  Md  C  is  generally  slaty  and  4' 
thick.  The  Kittanning  lower  bed  B  has  been  considerably 
worked  in  Centre  Co.  during  recent  years,  and  more  so 
since  the  gradual  exhaustion  of  the  better  and  higher  Kit- 
tanning Tipper  bed  C. 

It  has  been  mined  in  Coal  hill  between  the  forks  of  Beech 
creek  and  to  a  considerable  extent  in  the  north  side  of  the 
basin. 

In  Askey  hill  it  shows  an  upper  bench  6"  and  a  lower 
bench  3'  1"  thick,  the  slate  parting  between  the  two  benches 
4"  thick.  The  coal  is  lustrous  and  remarkably  free  from 
impurities,  and  seems  to  have  lost  a  considerable  portion  of 
its  upper  bench.  It  is  probably  this  bed  which  has  been 
opened  in  Holt's  drift,  although  considerable  controversy 
exists  as  to  its  exact  horizon.  The  bed  is  frequently  char- 
acterized by  a  fire  clay  slate  or  shale  parting.  It  is  typi- 
cally a  double  bed,  divided  by  this  fire  clay  parting  and 
frequently  its  upper  bench  is  again  split  by  a  slate  bed. 
This  part  of  the  field  is  serioiisly  affected  by  a  prominent 
fault,*  which  brings  about  a  difficulty  in  mining. 

*  On  Hoy's  land  there  is  a  splendid  bed  of  coal  6' thick  in  two  benches 
which  must  be  regarded  as  bed  B  although  it  is  47'  barometrically  lower 
than  the  Holt  opening.  It  shows  two  benches,  3'  6''  and  2'  10"  thick,  di- 
vided by  2"  of  slate.  This  bed  was  shafted  upon  in  the  McClelland  tract 
northward,  where  it  showed  about  the  same  thickness  and  elevation  and 
also  200'  northwest  on  Hoy's  land  where  it  showed  three  benches,  2'  3''.  0'  8" 
and  2'  8"  thick  and  two  slate  partings  1'  6"  and  0'  6^''  thick.  The  hill  above 
is  made  up  of  buff  and  white  sandstone  boulders  similar  to  the  rock  over- 
lying bed  B  at  the  Tunnel  mines  in  Rush  twp. 
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The  BrooTcville  coal  bed  A,  being  largely  under  water 
level  in  this  Snow  Shoe  basin,  has  not  hitherto  received 
much  attention;  but  as  far  as  known  it  will  not  average 
over  3',  and  is  impure.  This  bed  has  also  a  small  area  to 
the  east  of  Moshannon  village,  separated  from  the  main 
Snow  Shoe  area  by  Little  Moshannon  creek.  It  was 
opened  on  Bieghtols  run,  reported  3'  thick  and  again  at  P. 
Walker's  on  north  side  of  run,  4'  thick. 

The  Clearfield  Bituminous  Qoal  Go's,  minesf  (see  plate 
408)  is  the  only  other  merchantable  area  in  the  western  part 
of  the  basin,  where  about  300  acres  of  the  Kittanniug  lower 
coal,  with  neighboring  small  remnants,  have  been  caught  on 
the  high  ground  between  the  waters  of  Big  and  Little  Mo- 
shannon creeks,  at  the  tunnel  of  the  Beech  Creek  E.  R. 

First  Basin  along  Beech  Creek. 
This  basin  is  but  an  extension  of  the  Snow  Shoe  trough 
just  des,cribed,  and  though  a  number  of  test  pits  have  been 
made,  the  mining  developments  are  very  meagre.  The  con- 
tinuity of  the  measures  is  everywhere  interrupted  by  the 
numerous  streams  entering  Beech  creek  from  the  north  and 
south,  confining  the  coal  deposits  to  the  hills  between 
them.  Repeated  examinations  in  this  field  seem  to  indi- 
cate, First:  That  nowhere  east  of  Sugar  Camp  hill  at  Snow 
Shoe  do  the  Freeport  coals  exist  along  Beech  creek,  and 
Second:  That  it  is  extremely  doubtful  whether  the  Upper 

The  fault  developed  In  the  Snow  Shoe  mine  No.  8  on  the  south  side  of 
Beech  creek,  with  a  bearing  N.  8°  B.  and  S.  8°  W.  would  certainly  pass 
somewhere  between  the  Hoy  and  Holt  drifts  if  continued  northwards,  and 
apparently  the  coal  beds  on  the  west  side  of  this  line  are  generally  reduced 
in  size  as  compared  with  those  on  the  east  side.  Almostsimilar  circumstances 
occur  in  the  Trullinger  lands  on  Little  Sandy  creek  still  further  northeast. 

fin  November,  1883,  the  company  had  located  five  drifts  on  this  land,  four  in 
the  main  body  of  300  acres  and  one  in  the  50  acre  patch  on  the  hill  soutli  of 
the  tunnel.  In  places  the  bed  shows  its  usual  character,  two  benches  3'  1  ' 
to  4' 3"  thick,  sometimes  with  streaks  ot  sulphur  and  a  lower  bench  11' 
thick,  the  two  separated  by  about  8"  of  slate. 

In  No.  3  drift  there  are  no  less  than  four  benches,  11'-,  2'  10",  0'  6"  and 
0'  10",  although  the  two  upper  partings  are  mainly  bone  and  sulphur  O^'- 
thick,  the  main  parting  between  the  two  lower  benches  being  slate  about 
10"  thick.  In  drift  No.  5  on  the  50  acre  patch  there  is  an  upper  bench  of 
dull  coal  2'  6"  thick;  a  middle  slaty  coal  7"  and  a  soft  bottom  coal  9",  with 
bone  and  slate  partings  of  1"  and  8''. 
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Kittanning  bed  C  is  retained,  in  the  hills  in  this  part  of  the 
basin  beyond  the  latitude  of  Wolf  creek  and  certainly  not  to 
any  commercial  extent  beyond  Cato.  The  next  lower  bed 
C,  the  Middle  Kittanning  or  "slate  vein,"  is  in  no  better 
condition  here  than  it  is  at  Snow  Shoe,  so  that  any  com- 
mercial value  that  is  to  be  attached  to  properties  in  the 
Beech  Creek  basin  must  be  derived  from  the  presence  of 
the  two  lower  coals,  A  and  B,  and  limited  areas  of  C* 

Philip sburg -Osceola  District,  First  Basin  in  Centre  Co. 

This  western  extension  of  the  Snow  Shoe  trough  is  only 
coal-bearing  in  Centre  Co.  between  Black  Bear  run  and  the 
western  end  of  the  county  along  the  Blair- Cambria  Co.  line. 
The  lowest  coal  beds  of  the  Lower  Productive  measures 
have  their  southwest  outcrops  just  west  of  Sandy  ridge  on 
the  T.  &  C.  R.  R.  and  are  seen  along  the  railroad  to 
Osceola. 

The  Kittanning  lower  ied  B  has  been  extensively  mined 
at  Powelton  where  it  Kes  45'  over  bed  A  as  against  63'  at 
Snow  Shoe.  It  here  carries  8"  of  bony  coal  on  top  of  an 
equal  thickness  of  black  slate,   beneath  which   there  are 

*  See  plate  408.  Bed  C  occurs  in  Bingham  tract  on  Trulllnger  lands 
where  it  is  reported  to  show  a  section  similar  to  Sugar  Camp.  The  same 
bed  caps  highest  hills  at  Cato  but  is  probably  entirely  absent  to  the  east 

Coal  C  has  been  found  in  many  test  pits ;  but  from  its  almost  universal 
slaty  character  it  is  of  no  commercial  value  and  is  mainly  useful  as  a  guide  ■ 
to  beds  above  and  below. 

Bed  B,  so  far  as  developed,  is  somewhat  thinner  than  at  either  Snow  Shoe 
or  Philipsburg ;  seemingly  a  double  coal,  with  a  bottom  bench  Z]4'  and  an 
upper  bench  6"  to  10',  separated  by  4"  to  6"  of  slate.  As  far  as  seen  the 
quality  of  this  bed  has  improved  somewhat  over  the  more  western  fields  in 
this  county,  though  it  will  always  be  apt  to  carry  a  somewhat  high  percent- 
age of  ash,  to  judge  from  a  number  of  analyses  which  have  been  made  for 
private  interests. 

Bed  A,  usually  spoken  of  as  a  4'  coal,  would  be  a  valuabe  addition  to  the 
resources  of  this  basin  if  found  to  carry  the  same  partings  and  thickness  as 
is  evidenced  by  the  few  openings  that  have  been  made  upon  it  for  trial  pur- 
poses. On  the  Midland  Mining  Go's  land  the  bed  is  said  to  have  measured 
4'  4''  from  roof  to  floor,  with  4''  lo  6"  of  a  slate  parting  about  7"  from  the  top. 
It  here  carries  .8349ii  sulphur  and  15.310%  of  ash.  North  of  Beech  creek  it 
runs  up  the  branch  streams  for  about  3  miles  and  numerous  developments  in 
this  region,  made  by  Mr.  Isaac  Harvey,  give  a  thickness  to  this  bed  of  3'; 
the  Clarion  A'  about  2'  and  the  Kittanning  lower  B  from  4'  6"  to  4'  10"  thick 
with  slate  parting  of  3'  to  5"  under  the  upper  bench  of  coal  10"  thick. 
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three  benches  of  coal,  3'  4",  V  6"  and  0'  8"  thick,  with  slate 
partings  of  10"  and  8".  The  coal  in  the  main  bench  is  lus- 
trous with  columnar  structure,  somewhat  sulphurous,  the 
sulphur  occurring  in  bunches  rather  than  seams  through, 
the  bed.  Analyses  of  the  upper  and  lower  benches  showed 
respectively  sulphur  1.079^  and  2.691^  and  ash  4.270^ 
and  5.400^,  both  benches  showing  about  22^^  of  volatile 
matter  and  from  68J  to  71^^  of  fixed  carbon.  *  Bed  C,  3' 
thick,  occurs  35'  higher,  separated  by  30'  of  shales  from  a 
small  2'  bed  above  which  in  turn  is  capped  by  40'  of  shales 
to  hill  top. 

Southwest  of  Osceola  bed  B  seems  to  be  much  more  sul- 
phurous and  very  little  attention  seems  to  have  been  paid 
to  it  there  in  the  presence  of  the  openings  on  the  Lower 
Freeport  coal. 

The  Lower  Freeport  bed  D,  so  important  and  largely 
mined  in  this  basin  in  Clearfield  Co. ,  only  exists  in  four 
small  and  narrow  strips  on  the  east  side  of  Moshannon 
creek,  owing  to  the  rapid  rise  of  the  measures  to  the  south- 
east towards  the  Allegheny  mountains.  Around  Philips- 
burg  the  country  is  generally  broad  and  flat  and  none  of 
th.e  hills  on  the  Centre  Co.  side  are  high  enough  to,  contain 
the  Freeport  measures.  The  basin,  rising  from  Philipsburg 
to  the  northeast  and  to  the  southwest,  has  likewise  con- 
tributed to  the  effects  of  erosion  in  the  higher  members. 

The  Osceola  mine  and  Sterling  No.  3  mine  both  work 
this  Lower  Freeport  or  Moshannon  bed  D  in  Buck  ridge 
facing  the  creek. 

Only  the  main  lower  bench  of  coal,  4'  5"  to  5'  0"  thick  is 
mined  at  these  places.  Above  it  there  occurs  a  streak  of  can- 
nel  2" — 3"  thick;  soft  coal  V  thick  and  on  top,  bone  coal  from 

*  The  Phceaix  mine  on  bed  B  on  Moshannon  creek  near  Osoeola  shows  a 
top  bench  of  impure  bony  coal  1'  1"  thick  and  a  bottom  bench  of  clean  col- 
umnar coal  3'  thick  with  a  slate  parting  0'  7"  thick. 

The  old  Mtaa.  and  Boynton  collieries  also  operated  this  coal  which  shows 
at  the  latter  mine  two  thin  benches  of  6"  and  1'  8",  separated  by  bone,  coal 
and  slate  1'  10''  thick.  The  measures  pass  through  this  hill  and  on  to  Cold 
Stream  run,  though  the  hill  is  low  and  probably  only  holds  a  small  patch  of 
the  Kittanning  upper  C.  On  this  stream  bed  B  again  shows  benches, 
0'  6'  2'  9"  and  4  '6"  thick  with  a  knife  edge  slate  between  the  two  upper 
benches  and  soft  fire  clay  1'  6''  thick  between  the  lower  benches. 

4* 
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2"  to  4"  thick.  A  second  opening  on  the  Powell  property 
about  600  yards  south-west  shows  the  main  bench  to  be  but  4'' 
thick,  but  still  carrying  above  it  3"  of  cannel  coal,  6"  of  soft 
coal,  3"of  bone  coal.  It  may  be  said;therefore  that  the  Lower 
Freeport  coal  yields  here  from  4'  to  5'  of  the  same  excellent 
steam  coal  which  has  made  the  fuel  of  this  great  bed  in 
Clearfield,  Jefferson  and  northern  Cambria  Co.  so  famous- 
and  well  known  in  all  the  tide  water  markets. 

The  Brookville  coal  A  is  not  mined  along  Moshannon. 
creek,  being  generally  too  sulphurous  and  dirty  for  com- 
mercial purposes.  It  ranges  from  4'  to  4^'  thick  and  prob- 
ably shows  its  best  development  on  Cold  Stream  run,^ 
although  there  as  elsewhere,  dirty. 

At  Sandy  Ridge  it  is  also  4'  and  over  in  thickness,  sepa- 
rated by  an  interval  of  35'   to  40',  mostly  sandstone,  from 
the  nomewood  sandstone  or  top  member  of  the  Conglome 
rate  Series. 

Fire  Clay  Beds. 
At  Sandy  Ridge  and  at  Powelton  in  this  county  there- 
occurs  an  important  bed  of  fire  clay  which  has  been  exten- 
sively wrought  for  many  years.  This  clay  occurs  immedi- 
ately on  top  of  the  Conglomerate  and  at  Sandy  Ridge- 
shows  three  different  members  ;  an  upper  hed  of  soft  clay 
(blue)  2'  thick  ;  a  middle  band  of  hard  clay  (French,  gray)- 
2'  6"  thick,  and  a  lower  band  of  soft  clay  ("  under  strata"\ 
2'  thick,  the  whole  capped  with  black  slate  10'  thick  and 
resting  on  a  sandstone  floor*.     A  persistent  coal  seam,  Y 


•Average  specimens  of  these  four  layers  yielded  upon  analysis  No.  1,  top- 

layer,  blue  soft  clay  ;  No.  2, 

hard  clay ;   No.  3, 

under  strata ; 

No.  4,   sandy 

clay  floor.     (MoCreath,  report  H  page  119)—  : 

1. 

2. 

3. 

4. 

Silica,                45.650 

44.^50 

45.820 

74.950 

Alumina,          34.730 

37.750 

35.950 

15.940 

Oxide  of  iron,    3.546 

2.700 

3.330 

1.899 

Lime,                     .112 

.302 

.112 

.106 

Magnesia,             .619 

.216 

.573 

.407 

Akalies,              5.750 

.985 

4.130 

1.756 

Water,                9.650 

13.050 

10.130 

4.885 

A  glance  at  the  above  table  of  analyses  shows  why  the  bottom  layer  is. 

not  worked. 
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4"  thick,  occurs  about  9'  from  top  of  clay  in  the  overlying 
black  slate  roof.  It  is  bony  and  sulphurous,  though 
formerly  mined  here  for  local  use  at  the  works,  and  under- 
lies bed  A  by  at  least  30'. 

The  two  upper  bands  of  soft  and  hard  clay  have  been  ex- 
tensively mined  from  and  they  both  vary  considerably  in 
thickness,  the  upper  from  2^'  to  6'  and  the  lower  from  2'  to 
3'  4".  The  hard  clay  is  crashed  in  its  natural  state  with 
sand  obtained  from  the  sandstone  floor ;  moulded,  pressed 
and  burned. 

The  top  (blue)  clay  is  well  adapted  for  furnace  bottoms  ; 
the  hard  clay  for  a  No.  1  fire  clay  and  the  under  strata  is 
used  for  tiles  and  in-walls  of  furnaces  not  requiring  as  high 
a  grade  of  brick.  The  essential  difference  between  the  clays 
is  in  the  precentage  of  iron  which  is  believed  to  occur 
mostly  as  a  silicate  of  the  protoxide.  The  blue  clay  con- 
tains most  iron  ;  the  under  strata  less,  though  more  than 
the  hard  clay.  In  addition  to  the  iron,  producing  black 
specks  in  the  burned  brick,  the  alkalies  are  also  detrimental. 

At  Powelton*,  |ths.  miles  north-east  of  the  Sandy  Ridge 
mine,  the  same  bed  is  worKed  72'  lower  along  the  south 
flank  of  hill.  A  bony  coal  4"  to  6"  thick  occurs  here , 
immediately  on  top  of  the  soft  clay,  2'  3"  thick,  underneath 
which  is  hard  clay  11"  thick.  The  deposit  is  subject  to 
squeezes  as  at  Sandy  Ridge  which  are  apt  to  occur  in  any 
part  of  the  mine  and  mostly  affect  the  upper  soft  clay. 

Coal  Measures  of  the  Second  Basin  along  the  Susque- 
hanna. 
A  general  vertical  section  of  Buttermilk  hill  on  the  east 
side  of  the  riverf  opposite  Salt  Lick  is  given  in  plate  407. 

*Thereis  a  comparatively  sinaU  precentage  of  iron  in  the  clay  at  Poweltoa 
as  ■will  be  noted  by  reference  to  another  suite  of  analyses  given  in  T  4  page 
120.  otherwise  the  various  ingredients  are  quite  similar  to  thdise  at  Sandy 
Ridge. 

t  Owing  to  the  lack  of  railroad  facilities  on  the  east  side  of  the  river  no 
mining  developments  have  been  made  on  the  Center  Co.  side;  but  there  is 
a  considerable  area  of  the  measures  here,  extending  northward  from  the 
Moshannon  creek  to  Spruce  run.  The  area  between  Spruce  and  Pine  runs 
possibly  takes  in  some  of  the  Kittanning  bed  B,  and  the  country  between 
Pine  and  Miles  run  the  Kittanning  middle  C,  with  possibly  a  small  patch 
of  the  Kittanning  upper  C  close  to  the  Pine  Glen-Buttermilk  Falls  road. 
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From  this  section  it  will  be  seen  that  this  is  the  only 
point  in  Center  Co.  where  the  entire  Lower  Productive 
group,  234'  thick,  is  exposed  together  with  t\%  Conglome- 
rate Series,  225'. 

On  the  Buttermilk  property  a  number  of  test  pits  have 
proven  the  presence  of  all  the  coal  beds  given  in  the  sec- 
tion. 

The  Freeport  upper  coal  is  reported  to  be  3'  6"  thick  and 
I  measured  that  thickness  with  4"  of  slate  near  the  bottom 
in  a  trial  drift  north  of  Cap.  White's  house.  The  same  coal 
has  been  found  in  a  shaft  fths.  miles  northeast,  near  the 
Dickson  house,  where  the  bed  is  4'  thick  and  in  another 
small  shaft  nearby  4'  of  carbonate  ore  was  found  20'  beneath 
the  coal,  marking  the  horizon  of  the  Freeport  upper  lime- 
stone. 

The  Freeport  lower  coal  bench*  can  be  distinctlyf  ollowed 
at  an  interval  30'  lower;  but  very  little  attention  has  been 
paid  to  it  owing  to  its  thin  condition  in  the  Snow  Shoe  re- 
gion.    The  vertical  section  at  Sterling  is  given  in  plate  407. 

The  Kittanning  upper  C,  bed  No.  3  of  Buttermilk  sec- 
tion, has  been  drifted  upon  92'  below  bed  E  and  showed  a 
face  of  clean  coal  2'  8''  thick  with  a  firm  slate  cover.  It 
Tvill  be  seen  to  what  extent  this  bed  has  deteriorated  as 
compared  with  its  section  at  Snow  Shoe  ;  but  this  is  com- 
pensated for  in  a  great  measure  by  the  enlargement  of  the 
Freeport  lower  coal  bed  D.  The  Kittanning  upper  shows 
no  parting  and  in  a  considerable  amount  of  clean  bright 
lump  coal  removed  from  the  drift  there  was  no  sulphur 
and  no  slaty  impurities  noticeable.  The  Kittanning  mid- 
dle bed  C  is  unopened. 

The  Kittanning  lower  bed  B  at  Buttermilk  was  shafted 
upon  near  its  outcrop  and  showed  a  section  of  2'  6"  and  has 
been  again  cut  along  the  Karthaus  pike,  74'  above  bed  A. 

*0n  Sterling  run,  further  west,  Mr.  J.  H.  Holt  states  that  he  opened  this 
bed  from  3'  to  3|'  thick,  which  corresponds  well  with  another  opening  on  it 
by  the  old  Karthaus  company  on  Boak's  (Walker)  property.  In  one  open- 
ing the  bod  was  perfectly  free  from  partings  and  in  another  close  by  it 
showed  the  same  3^'  bench  carrying  3"  of  additional  bone  coal  on  top  and 
aDove  the  6"  of  good  coal,  while  beneath  the  main  bench  there  was  a  clay 
slate  8''  thick  and  a  bottom  coal  reported  10"  thick. 
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The  Clarion  ted  A,  No.  6  of  the  section,  is  here'as  else- 
where worthless  'as  a  mining  bed,  being  only  1'  6"  thick 
and  separated  from  the  Kit  tanning  lower  by  32'  of  shale  and 
slate.  \ 

The  BrooJcville  coal  A,  22'  lower  in  the  section,  shows  2^ 
of  good  coal  at  its  outcrop,  slightly  sulphurous,  but  not 
nearly  as  much  so  as  in  the  First  basin.  It  shows  a  similar 
section  in  a  drift  along  the  public  road  up  from  Sterling 
landing,  about  320'  above  the  river,  underlaid  by  40'  of 
shale  and  fine  grained  blue  (Homewood)  sandstone.  20'  of 
shaly  sandstone  and  then  conglomerate  to  the  river.  The 
coal  is  lustrous  and  free  from  impurities.  None  of  these 
beds  had  been  sufiiciently  tested  at  the  time  of  the  Survey 
for  them  to  indicate  their  eventual  character  when  opened 
for  mining.  The  features  of  this  basin  show  the  same  ab- 
sence of  limestone  as  already  remarked  in  the  First  basin, 
though  at  Karthaus  in  Clearfield  Co.  several  horizons  can 
be  identified.  The  limited  amount  of  the  Freeport  group 
stiirieft  on  the  east  side  of  the  river  will  be  remarked  by 
referring  to  the  geological  map ;  but  its  proximity  to  a  ready 
market  should  lead  to  a  more  thorough  testing  and  devel- 
opment of  this   region. 

No.  'XIII  in  Clearfield  County* 

Structurally  the  most  pronounced  features  of  the  county 
are  the  presence  of  two  great  anticlinal  waves — the  First 
or  Laurel  Hill  axis  ranging  along  the  eastern  side ;  and 
the  Second,  Driftwood  or  Chestnut  Midge  axis  through 
the  western  half.f 

*This  county  was  originally  reported  upon  by  Mr.  Piatt  in  1875  in  a  hur- 
ried preliminary  reconnaissance  of  the  several  bituminous  counties  lying 
immediately  west  of  the  Allegheny  plateau  and  a  revised  report  upon 
Clearfield  Co.  by  Dr.  H.  M.  Chance  in  1883.  The  exceedingly  rapid  devel- 
opment which  has  attended  coal  mining  in  this  county  during  the  last  20 
years,  since  the  Inception  of  the  Second  Geological  Survey,  would  render  it 
almost  incumbent  to  prepare  a  third  report  by  this  date,  in  order  to  insure 
the  proper  presentation  of  details  concerning  later  developments. 

fin  addition  to  these  axes,  which  separate  the  First,  Second  and  Third 
Bituminous  basins,  Dr.  Chance  has  shown  the  presence  of  a  third  subord:'- 
nateaxis,  called  the  Nolo-Marion  anticlinal,  which  subdivides  the  Secoml 
Basin    between    the  Cambria  Co.  line  and  the  Susquehanna  river ;  the 
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-  The  whole  tendency  of  the  structural  features  of  the 
county  is  to  preserve  larger  areas  of  the  Lower  Produc- 
tive coal  measures  in  the  several  basins  towards  the 
south-west,  the  whole  rock  series  rising  north-eastwardly 
and  exposing  successively  lower  and  lower  beds.  The 
quantity  of  coal  preserved  to  Clearfield  Co.,  in  the  two 
■Freeport  coal  beds,  lying  here  from  only  25'  to  40'  apart, 
and  in  the  Kittanning  group  occupying  a  space  of  only  70' 
or  80',  is  immensely  large ;  but  the  Clarion  series  is  not 
productive.  The  two  principal  beds  are  unquestionably 
.the  Lower  Freeport  or  ^'■MosJiannon^^  bedD  (especially  in 
the  First  basin)  and  the  Lower  Kittanning  ied  B,  with  a 
characteristic  fire  clay  parting.:!: 

The  limestones  of  the  Lower  Productive  Measures  are 
also  frequently  found,  though  they  cannot  be  considered 
persistent.! 

In  some  particulars  the  typical  general  section  of  the 
Lower  Productive  Goal  Measures  given  in  plate  409  differs 
from  that  of  Jefferson  and  other  counties  lying  in  the  west- 
ern basin.  The  Freeport  upper  coal  E  lies  generally  closer 
to  the  Freeport  lower  coal  D,  this  interval  ranging  from  25' 
to  40'. 

I  The  Freeport  lower  coal  D  is  separated  from  the  Kittan- 
ning upper  by  an  interval  of  from  45'  to  50',  while  along 

TAird  or  Boone  ilfi.  are<icMna2  just  touches  the  north-western  edge  of  the 
county,  bordering  on  Elk  and  Jefferson  Cos.,  and  serves  to  limit  the  west- 
ern  extension  of  the  Third  Basin.  Each  of  these  great  troughs  contains 
not  only  the  whole  Lower  Productive  Coal  Series,  but  extensive  uplands 
of  the  great  Mahoning  sandstone  and  the  lower  part  of  the  Barren  Meas- 
ures. 

I  Jin  certain  places  the  Upper  Kittanning  bed  C  attains  workable  thick- 
ness and  merchantable  quality  ;  but  it  nowhere  equals  the  section  or  qual- 
ity it  shows  at  Snow  Shoe  in  the  First  basin. 

§  The  Freeport  upper  limestone  is  thin,  often  absent,  or  only  represented 
by  ball  ore  shales.  The  Freeport  lower  limestone  varies  from  2' to  4';  is 
occasionally  6'  to  8'  thick;  and  is  often  wanting.  The  Johnstown  cement  bed, 
underlying  the  Kittanning  upper  coal  C,  runs  from  1'  6"  to  2'  6"  thick  and 
is  more  persistent  than  any  other;  the  Ferriferous  limestone  under  bed  B  is 
scarcely  ever  found.  The  fire  clay  beds  worked  at  Blueball,  Woodland  and 
Clearfield  are  rich  and  quite  important,  and  as  at  Sandy  Ridge  and  Powel- 
ton  in  Center  Co.  they  lie  at  the  base  of  the  Lower  Productive  Coal  Series 
and  on  top  of  the  Conglomerate  No.  XII.  It  is  remarkable  that  this  clay 
contains  2j  <fo  of  titanic  acid. 
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the  Allegheny  river  this  interval  is  often  much  larger.  It 
there  carries  the  Preeport  sandstone,  sometimes  measuring 
■60'  to  70';  in  Clearfield  Co.  this  rock  is  alv^ays  thin  and 
sometimes  all  shale  and  slate. 

The  Kittanning  upper  coal  C  is  here  found  at  about  the 
same  intervals  from  the  Kittanning  middle  C  and  the  Kit- 
tanning  lower  B  coals  as  in  the  western  part  of  the  State  ; 
■but  the  Kittanning  group  in  Clearfield,  Centre,  Cambria, 
Indiana  and  Jefferson  Cos.  contains  an  additional  bed  of 
•coal,  about  midway  between  the  two  upper  Kittanning  beds, 
rarely  more  than  2'  thick,  now  pretty  well  known  under 
the  name  of  the  "  Gorman'^  coal.  Finally  the  absence  of 
the  Ferriferous  limestone  as  a  persistent  stratum  in  this  dis- 
trict apparently  efiEects  a  reduction  of  interval  between 
the  Kittanning  lower  coal  and  the  Conglomerate.  In  some 
localities  the  whole  interval  from  bed  B  down  to  bed  A  is 
occupied  by  the  Clarion  sandstone,  where  the  Clarion  coal 
bed  A'  is  cut  out  by  the  sand  rook.  This  Clarion  sand- 
stone, in  such  cases,  singularly  resembles  the  Homewood 
sandstone.  It  is  often  massive  and  conglomeratic,  some- 
times carrying  pebbles  as  large  as  a  pea  or  larger;  but  more 
commonly  it  is  a  rather  friable  yellow  sandstone,  weather- 
ing down  to  a  reddish  or  yellowish  sandy  soil,  made  more 
or  less  clayey  by  the  heavy  bed  of  fire  clay  that  frequently 
underlies  bed  B,  resting  directly  upon  this  rock. 

The  average  interval  between  bed  D  and  bed  B,  base  to 
base,  is  128'.  In  the  Houtzdale — Morrisdale  region  it 
ranges  from  120'  to  126',  as  against  160'  on  the  Allegheny 
river  and  140'  in  the  Second  basin  along  the  Susquehanna 
and  in  the  Low  Grade  field. 

The  Freeport  upper  coal  bed  E  ranges  from  3'  6" — 3'  8" 
in  the  Morrisdale — PMUipsburg  region  to  2^'  or  3'  near 
Houtzdale.  It  is  commonly  2^'  to  3'  thick  in  the  Second 
basin,  possibly  approaching  4'  in  Karthaus  twp.  In  the 
high  ridge  south  of  Clearfield  and  Curwensville  it  some- 
times reaches  and  locally  [exceeds  3'.  In  the  Houtzdale — 
Morrisdale  district  it  shows  a  coal  of  excellent  quality;  but 
it  has  been  ruined  by  the  workings  on  the  Lower  Freeport 
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coal,  30'  beneath  it.     It  cannot  be  considered  of  much  im- 
portance in  Clearfield  Co. 

The  Freeport  lower  coal  D  is  the  celebrated  "Moshannon 
vein."*  It  nearly  always  yields  a  coal  ofjgood  quality  and 
has  a  good  workable  thickness  in  parts  of  12  townships  ; 
but  the  total  area  of  this  bed  (outside  of  the  First  basin) 
that  has  been  proven  to  contain  this  coal  with  good  work- 
able thickness,  is  quite  small,  probably  a  few  ^thousand 
acres. 

The  Kittanning  upper  coaVJbed  C  is  generally  quite  thin 
and  unimportant  in  the  First  basin  ;  but  on  the  Clearfield 
creek  slope  of  this  basin  the  bed  has  been  found  in  much 
better  condition;  from  3'  to  5'  thick,  often  containing  one 
or  several  slate  partings.  In  the  Curwensville,  Blooming- 
ton  and  Ansonville  district  this  coal  reaches  a  thickness  of 
3'  to  3i'  and  furnishes  a  coal  of  excellent  quality.  It  is 
here  the  most  important  bed  in  the  series  and  is  probably 
of  good  workable  thickness  in  parts  of  the  Pennville  dis- 
trict. In  Girard  twp.  and  eastern  Goshen  it  is  in  places  4' 
thick  and  has  attained  a  thickness  of  3^'  in  Karthaus  twp. 
At  Westover  in  Chest  twp.  it  shows  over  4'  of  clean  coal, 
and  the  rapid  exhaustion  of  the  overlying  Moshannon  seam 
in  this  county  will  assuredly  lead  to  more  careful  explora- 
tions of  this  bed  to  determine  points  for  mining  it. 

The  Kittanning  middle  coal  bed  C  is  commonly  too  thin 
for  present  working.  Ordinarily  about  2'  thick,  it  is  some- 
times badly  parted  by  sandstone.  In  Girard,  Bradford  and 
Graham  twps.  it  often  attains  a  thickness  of  3'  as  it  does  in 
some  of  the  river  townships  above  Curwensville. f 

The  Kittanning  U  wer  coal  bed  B,  in  its  typical  form 
in  this  county,  is  a  double  bed;  that  is,  it  consists  of  a  bed 
of  coal  with  its  regular  bed  of    fire    clay,  upon    which    a 

*ln  the  vicinity  of  Clearfield  and  Curwensville  it  is  commonly  called  a 
"two-foot  bed,"  sometimes  swelling  up  to  3'.  In  Chest,  Burnside  and  Bec- 
caria  twps.  it  averages  probably  less  than  3'  thick;  and  in  parts  of  Geulich 
twp.  it  contains  a  bad  parting. 

f  Throughout  the  State,  except  perhaps  at  local  points  along  the  Allegheny 
river,  it  is  generalls'  a  thin  and  worthless  coal ;  but  here  in  Ciearfield,  Dr. 
Chance  slates  that  in  quality  the  bed  compares  favorably  with  coal  mined 
fiova  any  other  bed,  in  which  case  it  will  yield  a  large  future  tonnage  when 
necessity  requires  mining  beds  of  this  thickness. 
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second  bed  of  fire  clay  rests,  supporting  an  upper  bench,  of 
coal;  and  frequently  this  upper  bench  is  again  divided  by 
a  slate  parting.  The  middle  bench  is  commonly  thicker 
than  either  of  the  other  two  ;  the  bottom  bench  is  often  ex- 
tremely sulphurous  and  therefore  frequently  not  exposed 
in  the  mines  at  all,  and  the  top  bench  is  sometimes  only  a 
few  inches  thick.  At  some  openings  the  coal  shows  ap- 
parently as  a  bright  clean  bed,  with  no  sulphur  visible ;  but 
an  analysis  nearly  always  discloses  the  presence  of  over  2^ 
of  sulphur,  and  the  coal  rarely  yields  less  than  9  or  10^  of 
ash.  When  dirty,  both  the  sulphur  and  ash  will  exceed 
these  percentages. 

The  BrooJcville  coal  bed  A  is  perhaps  the  most  unreliable 
bed  of  the  series,  ranging  always  from  a  few  inches  up  to 
4'  in  thickness  and  at  times  entirely  absent.  When  thick 
it  is  usually  slaty  or  sulphurous,  and  [.when  ^good  it  is 
generally  quite  thin. 

Immediately  beneath  this  bed  occurs  thefire  clay  deposit 
that  has  been  so  extensively  used  in  the  manufacture  of 
fire  brick  along  the  line  of  the  Tyrone  and  Clearfield  E..  R. 

The  Houtzdale-PMUpshurg  Basin.* 

The  map  of  this  basin,  showing  the  outcrop  of  the  Free- 
port  lower  coal,  will  be  found  reduced  on  plate 
410.  The  basin  is  full  of  faults,  a  new  and  somewhat  unique 
feature  of  Pennsylvania  bituminous  coal  geology,  first 
clearly  shown  by  Dr.  Chance,  and  naturally  of  the  greatest 
economical  inportance.f  Troublesome  'as  they  are  when 
met  with  in  mining, 'it  is  to  their  presence  in^the  First  Basin 
which  has  led  to  the  preservation  and  repetition  of  such 
large  areas  of  the  Moshannon  coal,  which  has  made  that 
district  famous. 

*  A  general  section  in  the  Houtzdale-Morrisdale  basin  is  given  in  plate 
412  of  this  report. 

f  Three  of  these  faults  at  the  Moshannon  workings  are  shown  on  the  map. 
Serious  faults  have  also  been  encountered  in  the  Morrisdale  mines — an  up- 
throw of  42' — in  the  Allport,  Franklin,  Penn,  Arctic  and  many  other 
collieries ;  in  fact  there  very  few  mines  in  this  basin  in  which  more  or  less 
serious  disturbance  has  not  been  found,  though  none  greater  than  at  the 
Moshannon,  90', 
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■  The  Mahoning  sandstone  is  a  conglomerate  along  the 
Amesville  ridge  as  far  north- east  as  the  head  of  Coal  run  ; 
but  coming  east  toward  the  center  of  the  basin  it  looses  its 
pebbly  character  and  commonly  occurs  as  a  fine  or  rather 
coarse  grained  whitish  sandstone.  It  is  sometimes  shaly  or 
friable;  and  in  many  localities  is  either  replaced  by  soft 
sandy  shales  or  is  entirely  absent,  its  place  being  occupied 
by  the  Barren  Measures  shales  and  slates.  The  Freeport 
tipper  coal  E  has  been  worked  at  only  a  few  banks.  Ordi- 
narily it  contains  not  more  than  6"  of  coal,  in  places  reach- 
ing 3'  in  thickness.  Its  analysis  from  a  selected  sample  by 
Mr.  Piatt  shows  F.  C.  68.400 ;  V.  M.  24.630  ;  S.  1.900  and 
ash  4.500.  The  coal  is  commonly  clean  and  bright,  with 
only  a  small  percentage  of  sulphur.  Workings  will  doubt- 
lessly be  opened  on  this  bed  in  the  future ;  but  it  cannot  be 
considered  a  very  valuable  deposit  in  this  basin :  first,  be- 
cause it  is  not  thick  ;  second,  because  it  lies  too  close  to 
the  hill  tops  to  afford  a  very  large  workable  area ;  and 
third,  because  it  has  been  ruined  over  large  areas  by  work- 
ings on  the  underlying  bed.     It  is  also  very  variable. 

The  Freeport  lower  coal  h'ed  D*  or  "  Moshannon  seam  " 
has  been  the  mainstay  of  all  the  mining  districts  in  Clear- 
field Co.  It  commonly  yield,  from  4'  to  5'  of  coal,  but  varies 
locally  from  3'  to  7'  in  thickness.  In  the  north-eastern 
part  of  the  basin  it  usually  contains  a  parting  of  slate  from 
1''  to  2''  thick,  from  6"  to  15''  above  the  floor  of  the  coal. 


«The  foUowing  are  analyses  (from  Report  H)  made  by  Mr.  A.  S.  McCreath, 
from  samples  furnished  by  Mr.  Piatt. 

A  nalyses  of  Goal  from  Bed  D. 

No. 

Water. 

Volatile 
Matter. 

Fixed 
Carbon. 

Bulpbur. 

Ash. 

Color  of  Ash. 

Coke 
Per  cent. 

1,  .  .  . 

2,  .  .   . 

3,  .  .   . 

.81 
.67 
.78 
.71 
.76 
1.10 
1.10 
.74 
.70 
.62 
.80 
.55 
M 
.41 

20.640 
21.3(50 
21.680 
23.400 
20.090 
23.070 
22.450 
26.210 
23.665 
22.136 
23.260 
24.09 
25  19 
22.81 

74.023 

74.284 

73.052 

72.218 

74.779 

71.199 

72.300 

68.628 

68.89 

68.728 

72.35 

71.689 

71.013 

66.69 

.607 
.436 
.688 
.632 
.666 
.611 

2.122 
1.715 
.867 
.690 
.671 
.687 
.179 

4.02 
3.251 
3.80 
3.14 
3.70 
4.02 
4.16 
3.30 
6.13 
7.66 
3.00 
3.10 
2.66 
8.30 

White 

Cream 

Gray,   

78.650 

77.97 

77.640 

t.  .  .   . 

b,  .  .   . 

e,  .  .  . 

1,'  ■  ■ 

8,  .  .   . 

9,  .  .   . 

10,  .  .   . 

11,  .  .   . 

Gray,  with  red  tinge,     .  . 
Gray,  with  red  tinge,    .  . 
Bed 

Bed 

Gray 

Gray.       ...             .... 

Red 

76.890 
79.145 
76.830 

74.050 
76.735 
77.245 
75.940 

12,  .  .   . 

13,  .  .   . 

14,  .  .   . 

Gray 

Salmon 

Gray,  with  red  tinge,     .  . 

75.36 
74.25 
76.78 

•Analysed  by  Booth  and  Garrett. 
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In  the  vicinity  of  Houtzdale  and  north-east  toward  the 
Mapleton  branch,  the  bed  is  all  clean  coal,  without  any 
slate  parting,  but  often  carries  a  layer  of  bony  coal  on  top 
•of  the  bed,  from  4"  to  8''  thick.     (See  sections  plate  411.) 

The  Kittanning  upper  coal  C,  commonly  found  from  40' 
to  50'  below  the  Moshannon  bed,  is  generally  worthless  in 
this  basin.  At  the  Morrisdale  shaft  it  is  2'  10"  thick,  with 
a  large  slate  parting  in  the  middle.  On  the  Kephard 
place,  two  miles  north-west  of  Osceola,  it  contains  2'  2"  of 
•coal,  with  a  very  hard  clay- slate  parting  in  the  center  about 
2"  thick.  It  shows  the  same  structure  near  Amesville, 
with  somewhat  thicker  parting. 

The  Kittanning  middle  coal  Cis  almost  entirely  worth- 
less in  this  basin.  It  lies  30'  to  35'  below  bed  C  and  30'  to 
40'  above  bed  B.     Near  Osceola  it  is  reported  2'  6"  thick 

The  excellent  character  of  this  coal,  especially  for  metallurgical  use,  is 
shown  by  the  following  tables  taken  from  the  same  source. 

Analyses  of  Ash  of  Coal  from  Bed  D. 


No. 

Silica. 

Oxide  of 
♦    Iron. 

Alumina. 

Lime. 

Magne- 
sia. 

Phosphoric 
AcM. 

Sulphur. 

Per  cent  of 
Ash  In  Coal. 

1 

■2 

3 

4 

6 

« 

2.040 
1.660 
1.675 
3.493 
2.100 
1.450 

.350 

.560 
1.570 

.760 
3.550 

.350 

1.140 
1.360 
1.480 
2.700 
1.660 
.500 

.136 
.134 
.221 
.302 
.090 
.260 

.032 
.046 
.164 
.168 
.208 
.198 

.007 
.013 
.013 
.237 
Trace. 
.047 

■.054 

4.020 
3.800 
6.130 
7.650 
7.540 
3.100 

Analyses  of  Coal  D  for  Phosphoric  Acid, 


Name  of  Colliery. 


Per  cent. 
in  Coal. 


Per  cent, 
in  Ash. 


Penn  Colliery,  Houtzdale,  .  .  . 
Franklin  Colliery,  Houtzdale,  . 
Eureka  Mine,  Houtzdale,  .  .  . 
Sterling  Mine,  Houtzdale,   .   .   . 

Moshannon  Colliery, 

New  Moshannon  Mine,     .   .   .   . 

Mapleton  Colliery, 

TiOgan  Colliery,     

liaurel  Run  Colliery,     

Decatur  Coal  Co. 's  Colliery,  .  . 
Morrisdale  Mine,  Lower  Bench, 
Morrisdale  Mine,  Upper  Bench, 
Derby  Colliery, 


.007 
.005 
.013 
.005 
.006 
.005 
.013 
.237 
.011 
Trace. 
.047 
.022 
.033 


.174 
.047 
.342 
.159 
.162 
.124 
.253 
8.098 
.366 

1.516 
.830 
.397 
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with  no  slate  partings,  and  while  some  workable  areas  will 
doubtless  be  developed  in  the  future,  the  bed  is  usually  a 
slaty,  dirty  coal,  utterly  unfit  for  use,  and  as  a  whole,  must 
be  considered  valueless. 

The  Kittanning  lower  coal  ted  B  does  not  furnish  coal 
that  compares  well  with  that  from  bed  D,  and  it  is  not 
therefore  of  much  value  at  present,  although  isolated  tests 
of  recent  date  have  proved  its  value  at  certain  points.  Be- 
low Osceola  it  contains  a  6"  slate  parting  about  1'  below  the 
top  of  the  bed.  At  Philipsburg  the  parting  is  about  the 
same  thickness  but  comes  in  2i'  from  the  top  of  the  bed 
with  an  equal  or  greater  thickness  of  coal  beneath  it. 
This  is  also  its  structure  on  the  Pardee  branch  railroad. 

The  BrooTcmlle  coal  A  is  too  rarely  exposed  and  too  in- 
ferior in  quality  in  this  basin  to  attract  any  attention  at 
present.  In  other  words,  the  enormous  coal  output  of  this 
Houtzdale-Morrisdale  basin,  which  has  been  maintained 
for  the  past  20  years,  has  been  derived  almost  entirely  from 
the  lower  Freeport  coal,  bed  D.*  Its  purity  and  excellence 
have  made  it  a  standard  for  all  other  coals  of  the  Allegheny 
Mt.  district  and  have  led  to  its  being  mined  with  great  ra- 
pidity to  supply  the  constantly  increasing  demands  for  a 
first  quality  of  bituminous  coal. 

The  pre-eminence  of  bed  section  and  chemical  quality  of 
the  Moshannon  seam  in  the  First  basin  has  naturally  re- 
tarded its  development  elsewhere  in  Clearfield  Co.  ['as  well 
as  that  of  other  seams,  so  that  the  coal  tonnage  derived 
from  mines  outside  this  trough  is  comparatively  slight.  But 
geologically  the  Lower  Productive  Coal  Measures^  occupy 

*  Details  of  individual  mines  are  given  in  report  H,  pages  48  to  80,  whieb 
together  -with  a  series  of  bed  sections  given  on  plate  411  clearly  show  the- 
constancy  and  integrity  of  this  bed. 

f  For  convenience  of  description  the  condensed  township  notes  given  in 
Report  H  7  may  be  subdivided  into  descriptions  of  the  Freeport  group, 
containing  beds  E  and  D,  and  the  Kittanning  and  Clarion  groups,  with 
beds  C,  C,  B,  A'  and  A,  which  clearly  show  the  variation  in  bed  sections- 
and  quality  in  different  parts  of  the  county. 

Freeport  Coal  Group : 
In  Becarria  twp.  the  Freeport  coals  are  largely  buried  beneath  a  covering 
of  Barren  Measures ;   outcrop  westward  towards  Clearfield  creek,  but  are- 
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Verhca/  Secl/'ons  in  f^/r^f  &■  Second  Basins. 


UciiCTal  Section. 
HnuUdale-Morrisdale  Basin. 

MahonlnR  SnnilNtnnc .,,   .   . 

Siin  sinicH  nnil  Slinlm,  rorruglnous 

Froopxrl  Up|>Dr  Cual  — Dod  E,       ...  

Fir(>-cliiy,  ....  

Freopori  Upper  LImeitono  (soltlom  aeon),   ,  ,  ■ 

Shales.  (HnmolliiiOHBaiiJ)',) 

niuo  SlHlo 

Freoport  lyiwor  Coal— Bod  D ,.'.... 

FIro-oliiy,  

Freei>orl  !..owcr  LliiieMlnno 

Praopnrt  Sandstone,  (Mimctime)!  roplocod  by  Bluo  Fisailo  Sliilc), 
Klttonnhig  Upper  ^oal-Bcd  C', 

Flre-olny,  etc  

JoLnaiown  Uomoni  XieA  (Llrncslnne),      

Sluiea  «nd  tibftlcH,  (wilbuatnalloool),  . 

KilUnnlDK  Middle  Coal— Bed  U 

Fire-clay,  

Sbaloa  Htid  .Slalos,  

KIlUiDiilugSaDdiitone,  .     ■ 

Slate,  

KlLlannlng  Loner  Coal— Dod  B,  .  .  

InlorvBl  tu  wuter-lovol  or  Mosliajinaii  Crock  below  Osconla. 

HintDp. 

Ijower  Barren  mOBMures, 64 

MHltnnlngSaiidHtone 41 

S*ndy  Sliales,  eic^  .... , .  ■  ^ 21 

Coal,  nallltMn  -.■   -  •       ■   ■„:  •  :.•  ■:. 8'    to   H 

Flrivclay,      "     .'.""'. ! 

Llmmtone,  not  opened,     j_, , 3'    to    ' 

Sandstone      .* , 51 

Sbaleaand  Slatem'    ' 21 

Cbat,Bed  E,  Freeport  Upper^   •    • ' 

ytre-clay,                       '. \ 

Limestone,  nnt  openi'd,  .  , i 

.HMDilstonB,  ...'..,    i>~ H 

^nlea  and  Slaie*.                       i 

Caul,  ,  Frfiaporl  Lower   Bed  D  [D], 41'  to    I 

Fire-clay,            _           ,       .             .  , '. 

Llin«stoDe,'  ._.    ..,...>. : 

StiBles  nnd  Slalea, 21 

Coal.lioA  C,  not  opened,  tUo, 1'    1 

Shalca  and  Slate*,                2i 

.OoaI,Dad  C,  Ktttaanlngltllddle  b^d 2' 6"  to   I 

Fire-clay,                               '■ 

Saodstone  and  Shales,         Si 

r  Coal  with  thin 
I      Slate,  1' 

Cool,  Bod  B,  KtLtonnlug  Lower,  i  pj^o^^y       _      j. 

[  Coal,   .  '.  .  .      2*    8"  I 

FiTe.clBy 

Bnndatone,       

Sbalee  uid  Slatea, 

teal,  Bed  K\  Clarfon,     1'  G" 

Fire-clay,  '■ 

SandatonB,  Saudy  Shales,  and  Slatei^ 

Coat,  Bed  A  ,  Brookvllle,  31 

Fire-clay  Bod  Saodatone,      

Flre-olay,  Blue  Ball,  elo.,      ' 6'    I 

HoiiMwood  Bandaioue 

Cbal,  Mount  Sarage  or  Meroer,         ; 

ContcloMierBte  (Nu.  XII)  to  level  of  Cboit  Creek, , 


m 


mA 


JJM... 


t^S: 


Lum/jerO^j. 


I  In  bill-top, 


Soft  ehalei, 

MahonlDK 

Soil  ataaioa. 

Coal  Smut,  Bed  E. 

Shalowid  ■baly  aandatone,  (Bed  Dnotteen,)  . 

Coal  amut,  Bed  C  (S.) 

Ptre-cli^,  about  .... 

Limestone^  Johiutown  Cement  bed,  about  , 

Sboles,  aoina  aaady  aiialet 

Coaianiut,  Bed  U  (C) 

Sbalos  ivllh  19'  or  Haggy,  argilLuniHis  eencUtone, 

Coal  amut.  Bed  B  (C) 

Soltibeiea,  . 

Coal  amiit,  Bed  A  <a) 

Soft.ahale^  

f^oal  bank,  (row  milan  shut,)  {A,)  abool 
Sani^  and  Htm*"  -^eaaurea  to  river  level. 


^ 


do  Be<i  e , 


S'3"  B«4  3. 


Ife"-  2'o"  Bos'  f^' 
3'o-4*o     Bed   « 

n-)our;t--SjrJgr  or  fTjCi'Cci' 


/ieulien  G-IdweU. 


Coal  (Df)  in  bill  top,  only  a  few  foot  of 


Fire-clay, 

Llinestnno.  <Freeport  LowerT,) 

Interval,  bImuI  , 

CoHl,  (llodCr),  

Flre-olay,  j 
Inwrv^, 

Coal,  (Cr),  

Fire-clay,  , 
Interval,   ( 

Coal  In  well,  (BT) 

Fire-clay,  1 

Iniorval,  \       

Fire-clay.  .....    ... 

Iniarval. 

CoalT  Doneb,  apringa,  (Bed  A  T), 


J about 
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only  2' to  3' thick.  Better  prospect  of  finding  them  of  workable  thickness 
east  of  Utahville,  in  the  Muddy  Run  district,  where  they  are  deeply  buried. 
It  is  a  well  known  fact,  proven  now  by  extensive  development,  that  in  all 
the  region  tributary  to  Clearfield  creek  south  of  Ramey,  the  Moshannon 
seam  bed  D  is  split  into  two  separate  beds,  separated  by  from  15'  to  26'  of 
rock  interval  around  Ramey,  which  interval  increases  up  to  50'  and  60'  al  ong 
the  lower  portion  of  Big  Muddy.  The  upper  split  seam  is  thin  and  worth- 
less everywhere,  while  the  lower  split  thins  from  4'  on  Bannion  run  and 
Clearfield  creek  to  3'  6"  on  Smoke  run  and  from  2'  6''  to  3'  0"  along  the 
Glen  Hope-J an esville  road,  showing  about  the  same  character  and  thickness 
throughout  the  balance  of  its  outcrop  above  water  level  on  Big  Muddy. 
Throughout  the  same  field  bed  E  is  nowhere  found  workable,  at  best  about 
2'  10"  thick.  In  Chest  twp.  the  Preeport  coals  may  approximate  4'  in  thick- 
ness in  some  localities,  but  more  frequently  only  3'  in  the  region  north  and 
northeast  from  Westover.  In  Burnside  twp.  the  Preeport  lower  is  not  sup- 
posed to  exist  in  any  very  good  condition  around  Cherry  Tree,  showing  at 
the  Westover  mine  the  following  section  :  Top  coal  0'  10";  slate  0'  1}4";  mid- 
dle coal  2'  3";  slate  0'  2";  bottom  coal  0'  8". 

In  Bradford  twp.,  in  the  Second  Basin,  the  Woodbridge  bank  is  supposed 
to  be  opened  on  the  Preeport  lower  bed  D,  3'  10"  to  4'  0"  thick,  of  which  the 
top  10"  or  12"  is  bony  and  sulphurous.  Bed  E  is  everywhere  thin.  In  Gra^ 
ham  twp.  both  the  Preeport  beds  are  thin  usually;  but  bed  D  varies  from  3' 
to  6',and  when  over  3'  6"  it  usually  carries  a  bad  fire  clay  parting.  In  Pike 
twp.  the  two  Preeport  beds  are  thin,  the  upper  3'  and  the  lower  2',  separated 
by  42'  of  shale  (see  section  H,  plate  413,  compiled  between  Curwens  vlUe  and 
Bloomington).  Goshen  twp.  also  showsa  very  small  area  and  development 
of  these  coals.  Bed  E  averages  3'  and  bed  D  5'  in  the  eastern  part  and  3  6'' 
in  the  western  part ;  both  beds  rarely  opened.  The  same  statement  pertains 
to  Girard  twp.,  the  coals  existing  only  to  a  limited  extent  in  the  highest 
hills;  and  they  are  generally  absent  in  Covington  twp.  west  of  Ford's  hotel- 
To  the  east  of  that  place  bed  D  shows  5'  of  clean  columnar  coal. 

In  Karthaus  twp.,  the  Karthaus  "Big  bed"  (which  is  doubtless  the  Free" 
port  Liower  or  Moshannon  coal  bed  D)  extends  over  a  comparatively  small 
area.  In  places  considerably  over  6'  with  only  a  small  parting  about  1' 
from  bottom  and  some  bony  coal  on  top,  it  will  probably  yield  5'  to  Sj'  of 
merchantable  coal.  In  other  localities  the  bed  shows  4',  5'  and  6'  thick,  but 
its  average  yield  will  not  exceed  5'  of  clean  coal.  Bed  E  is  small  at  Kar- 
thaus, 2'  thick.  The  Karthaus  basin  extends  north-east  down  the  river  sev- 
eral miles,  the  large  bed  D  entering  the  hills  above  the  neighborhood  of 
Three  Runs.  On  Birch  Island  run  the  Karthaus  bed  is  6'  thick  and  here 
bed  E  is  said  to  show  locally  4'  of  coal.  In  Union  twp. ,  in  the  Third  basin, 
some  fewopenings  have  been  made  on  the  different  coal  beds,  especially 
the  Preeport  group  ;  but  owing  to  the  absence  of  railroad  facilities  and  even 
local  markets  they  have  been  largely  abandoned.  Coal  smuts  are  tre- 
quently  seen  along  the  road  between  Rockton  and  Luthersburg,  indies  ting 
the  presence  of  beds  lower  than  the  Preeport  lower  coal  bed  D.  Brady 
twp.  is  largely  overspread  by  Barren  Measures  of  Third  basin  whose  axis 
line  passes  approximately  near  West  Liberty ;  but  coal  D  hag  been  largely 
worked  by  shafts  and  drifts  in  the  DuBois  district  as  well  as  southward 
along  Rochester  and  Pittsburgh  R.  R.  East  of  Troutville  this  bed  is  worked 
at  the  Dunlap  bank,  measuring  from  3'  6'  to  nearly  6'  0"  of  good  clean  coal, 
without  persistent  parting ;  the  same  bed  is  believed  to  have  been  oi)ened 
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on  north  side  of  ridge  at  Faust  bank,  4'  9"  to  5  3"  with  1'  of  bone  coal  or* 
top.  This  is  about  the  character  of  the  great  Jefferson  Co.  bed  along  th& 
eastern  flank  of  the  Third  basin.  From  West  Liberty  northward  towards 
DuBois  the  measures  lie  rather  flat  and  the  Freeport  coals  do  not  come 
above  water  level  until  the  latter  place  is  reached,  where  the  Lower  Free- 
port  coal  D  has  been  extensively  worked  by  the  Rochester  and  Hildrup 
Cos.  (now  Bell,  Lewis  &  Yates)  as  well  as  by  shaft  south  of  DuBois  by  the 
Berwind-White  Coal  Mining  Co.  Around  DuBwisthe  bed  has  a  good  thick- 
ness, in  some  parts  of  the  old  Rochester  mine  approaching  7'  with  a  slate 
parting  about  2'  below  the  roof.  At  the  new  Berwind  Shaft  colliery,  bed 
D  is  mined  265'  beneath  the  surface,  showing  a  main  bench  5'  6"  to  6'  0' 
thick  ;  top  bony  coal  0' 2"  and  roof  coal,  not  mined,  1'  thick.  Other  partic_ 
ulaps  concerning  this  Third  Basin  coal  area  will  be  found  in  Jefferson  Co. 
notes. 

IKittanning  and  Clarion  Coal  Groups. 

The  Lower  Kittanning  coal  is  referred  to  in  many  parts  of  report  on 
Clearfield  Co.,  though  not  largely  developed.  Thus  2  miles  below  Madera 
jn  Woodward  twp.,  it  is  reported  5'  6"  thick,  near  creek  level.  Ascending 
Clearfield  creek  it  remains  above  water  level  from  Porters  run  to  and  be- 
yond Irvona.  The  Kittanning  coals  all  have  workable  thickness  in  Becar- 
ria  twp.  The  upper  bed  C  in  the  vicinity  of  Glen  Hope  is  about  3'  thick. 
The  middle  bed  C  near  Coalport  and  around  the  mouth  of  Witmer  run  i» 
from  3'  to  3'  6"  thick,  in  prospect  shafts  and  drifts.  The  lower  bed  B  is 
opeoed  and  worked  at  a  number  of  banks  near  Coalport  where  it  lies  about 
100'  above  water  level.  The  Irvona  Coal  Co.  have  opened  this  bed  with  fol- 
lowing section  :  upper  bench  2'  6"  to  2'  10"  ;  bone  0'  3"  to  0'  6"  ;  middle 
bench  1'  1"  to  1'  3"  ;  slate  parting  0'  1"  ;  lower  bench  1'  4"  tol'  6".  In  the 
Sykes  and  Jones,  Elliott  and  Bryson  and  Richard  banks  the  bed  carries  a 
larger  amount  of  refuse  and  the  bone  is  commonly  from  6"  to  10"  thick, 
sometimes  replaced  by  three  or  four  thin  slate  bands  lying  close  together' 
At  Glen  Hope  the  same  coal  has  been  opened  3'  6"  thick.  A  number  of  old 
banks  can  be  found  here  south-west  of  Clearfield  creek,  located  on  the  Kit- 
tanning upper,  in  which  the  coal  is  claimed  from  2|'  to  3'  thick.  Opposite 
Glen  Hope  the  Lower  Kittanning  bed  is  said  to  contain  over  4'  of  coal. 
Around  Irvona  the  fuel  wealth  of  the  region  is  largely  confined  to  the  Lower 
Kittanning  bed  B.  The  Philada.  C  &  C  Co.  mines  on  South  Witmer  run 
work  this  seam  and  have  developed  a  line  of  faulty  coal  in  this  region,  hav- 
ing a  course  south  of  west  and  passing  just  north  of  their  two  mine  open- 
ings. In  approaching  this  disturbed  region  from  the  south  the  coal  be- 
comes gradually  parted  by  a  sandstone,  which  continued  north,  down 
stream,  gradually  thickens  to  a  split  of  20' ;  but  south  of  this  line  towards. 
Cambria  Co.  the  coal  has  been  found  in  excellent  condition.  In  the  mines 
Bed  B  averages  as  follows  :  top  coal  1'  9"  ;  bone  0'  8"  ;  coal  1'  6"  ;  slate  0' 
3'' ;  bottom  coal  1' 6".  It  furnishes  about  4'  9"  of  commercial  coal,  with 
72%  F.  C,  21%  V.  M.  and  a  little  over  5%  ash.  The  same  bed  north  of  the 
faulted  area  shows  as  follows:— top  coal  1'  9"  ;  bone  0'  6"  ;  coal  0'  8"  ;  sand- 
stone parting  1'  6"  ;  coal  1'  0"  ;  stone  0'  6"  ;  bottom  sulphurous  coal  1'  5"  ; 
and  it  contains  over  13%  ash.  Much  of  the  area  underlaid  by  coal  measures 
around  Irvona  has  been  found  destitute  of  commercial  coal.  On  its  east- 
ern outcrop,  on  the  waters  of  Muddy  creek,  the  bed  is  in  good  condition. 
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both  along  tbe  Moshannoii  creek  and  in  the  country  south-east  of  Janesville 
on  Little  Mvidcly.  It  has  been  worked  at  the  Davis  bank  and  shows  top 
coal  1'  8"  ;  bone  0'  4"  to  0'  8"  ;  coal  3'  4"  ;  slate  parting  1'  0"— 1'  6"  ;  bottom 
coal  1'  0".  It  carries  sulphur  .627  and  ash  7.125%.  The  Klttanning  Coal  Co. 
report  this  to  be  about  its  average  condition  along  the  upper  Moahannon, 
where  they  have  made  many  test  openings  and  trial  pits.  Morris  twp. 
marks  the  north-eastern  extremity  of  the  Houtzdale — Philipsburg  basin, 
terminating  east  of  Morrisdale.  Bed  B  north-east  from  Kylertown  and  at 
Beam's  shows  shaly  slate  roof  ;  coal  0'  7"  ;  slate  and  bone  0'  4"  ;  coal,  main 
bench  3'  3''_  ;  fire  clay  shale  0'  6"  ;  coal,  bottom  bench  1'  6".  Opened  at  sev- 
eral points  along  Moravian  run  ;  lower  parting  thickens  approaching  Mos- 
hannou  creek,  whilst  the  lower  bench  thins  down  to  about  6".  In  places 
the  bed  has  been  found  8'  thick  with  not  more  than 6"  of  parting  on  Mora- 
vian run  on  property  of  Clearfield  Bituminous  Coal  Co.  The  Brookville 
coal  A  has  been  opened  on  same  property,  2\'  thick  without  parting  and  at 
few  points  3'  and  even  upwards  of  4'  ;  70'  below  B.  In  Chest  twp. ,  in  neigh- 
borhood of  SomervUle  mill  on  Chest  cresk,  the  upper  beds  have  not  been 
opened  ;  but  on  the  east  side  of  Chest  creek  near  the  Cambria  Co.  line 
the  massive  Mahoning  sandstone,  here  a  true  conglomerate,  has  been 
found  capping  the  hills.  A  vertical  section  of  the  measures,  com- 
piled partly  in  Clearfield  and  partly  In  Cambria  Co.  along  Chest 
creek  by  Mr.  I.  A.  Harvey  is  given  in  plate  412.  In  north  end 
of  township  the  beds  are  all  of  moderate  thickness  and  while  bed 
B  may  reach  5'  to  6',  it  contains  a  troublesome  slate,  bone  or  fire  clay 
parting  and  will  not  maintain  that  thickness  on  lower  part  of  Chest  creek. 
Bed  C  may  reach  3'  in  country  adjacent  to  Jordan  twp.  and  has  been 
opened  at  Westover  showing  over  4'  of  clean  coal.  Coal  A  is  reported  3'  to 
4'.  but  will  probably  average  nearer  2\'  to  3',  usually  troubled  with  sulphur 
and  slate.  In  Burnside  twp.  the  entire  Lower  Productive  group  may  be 
fouijd  along  various  branch  streams  entering  river  between  Gush  P.  O.  and 
Cherry  Tree.  Bed  B  has  been  opened  In  the  extreme  north-western  corner, 
near  tlie  Indiana  Co.  line,  by  Mr.  James  Brady,  showing  in  all  about  6' 
with  slate  parting  1'  and  a  fire  clay  parting  of  equal  thickness.  The  same 
section  Is  exposed  at  the  Dowler  coal  bank  at  the  mouth  of  Oush  creek.  In 
Jordan  twp.  the  Ansonville  coal  bank  has  furnished  a  large  amount  of  ex- 
cellent coal  for  local  wants,  and  is  judged  to  be  the  Upper  Klttanning  0 
bed,  generally  with  two  binehes,  1'  5"  and  1'  10"  thick,  separated  by  athin 
slate  parting,  from  1"  to  2".  This  bed  C  furnishes  an  excellent  coal 
generally  from  3'  to  3'  6"  thick.  Bed  C  Is  reported  thin  and  Bed  B, 
frequently  reported  3'  6"  to 4',  butaveraging  3'  6"  thick.  In  Ferguson  twp. 
all  the  high  ridges  are  capped  with  Mahoning  sandstone ;  and  though  but 
few  openings  have  been  made  in  the  underlying  coal  beds,  an  Instructive 
and  useful  vertical  section  is  given  In  plate  412,  compiled  from  exposures 
in  the  hills  going  from  Moore's  place  to  Lumber  City.  The  lowest  coal  Is 
doubtless  an  inter-conglomerate  bed,  although  it  may  represent  bed  A, 
with  the  Clarion  sandstone  represented  by  soft  shaly  members.  The  llme- 
stor^e  in  the  section  has  been  generally  regarded  as  the  Johnstown  cement 
bed,  under  bed  C.  The  Klttanning  upper  bed  may  reach  4'  .and  the  Klttann- 
ing middle  about  2^'  thick.  The  Klttanning  lower  varies  from  2J  to  4'  and 
the  Brookville  bed  from  2|  to  3'. 

In  Knox  tw|).,  the  Klttanning  upper  bed  at  Reuben  Caldwell's  shows  a 
top  bench  3'  4"  thick  separated  by  2"  of  fire  clay  from  a  thin  lower  streak 
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of  coal  2''  thick.  Bed  C  has  a  local  thickness  of  4'  but  not  averaging  much 
over  3';  bed  C  ranges  from  2'  to  3'  and  bed  B  about  the  same,  locally  reach- 
ing 4'.  Bed  A  2'— 21'.  In  Boggs  twp.,  the  first  axis  crossestheTyrone  and 
Clearfield  R.  K.  near  "Wallaceton.  Two  miles  west  of  Blueball  station  the 
fire  clay  overlying  the  Conglomerate  No.  XII  is  extensively  worked. 
Several  coal  banks  are  opened  in  this  vicinity  on  the  Kittanning  coal  beds  : 
but  none  of  them  show  coal  of  good  thickness,  the  beds  ranging  from  2'  8- ' 
to  3'  3". 

In  Bradford  twp.  the  top  of  the  Conglomerate  No.  XII  is  above  water 
level  on  all  the  creeks  and  runs  in  the  northern  and  western  part  The  fire 
clay  workings  are  in  the  vicinity  of  Woodland.  The  Hope  Works  show  a 
face  of  clay  averaging  about  5'  thick,  with  softer  or  more  impure  clay  in  the 
roof  and  floor.  The  Woodland  works.show  4'  to  5'  ofgood  hard  clay,  the  bed 
varjang  rapidly  and  in  places  being  pinched.  A  small  3"  or  4"  coal 
overlies  the  workable  clay  layer.  Analyses  of  this  hard  clay  bed  at  both 
these  places  show  as  follows :     (McCreath). 

Hope.  Woodland. 

Silica,  46.250  46.450 

Alumina,  37.500  35.125 

Protoxide  of  iron,  1.935  2.275 

Lime,  .168  .168 

Magnesia,  .126  .342 

Alkalies,  1.115  1.290 

Water  and  organic  matter,  13.540  13.730 

Most  of  the  country  coal' banks  are  opened  on  bed  B  or  bed  C,   neither  of 

which  much  exceed  3'  in  thickness.    The   Kittanning   lower   bed   B    is 

frequently  reported  4'  to  5'  thick,  although  rarely  yielding  more  than  3'  of 

merchantable  coal.    In  Graham  twp.  the  Hubler  bank  shows  characteristic 

structure  of  bed  B  :  bony  coal  1'  0"  ;  coal,  upper  bench  3'  3"  ;  fireclayshale 

parting  1'  0";  coal,  lower  bench  1' 0".     Analysis  shows  67%  fix.  car.;  25| 

<fo  vol.  mat.;  2.479%  of  sulphur  and  4.780%  of  ash.    Bed  C  locally  6'  (?) 

thick,  but  with  bad  slaty  partings.     Bed  C  ranges  from  2'  to  3'  thick.    Bed 

A  commonly  21'  to  3'  thick. 

In  Bell  twp.  no  reliable  data  could  be  obtained  regarding  the  Freeport 
coals  and  the  Upper  Kittanning  bed,  although  some  old  openings  were 
made  upon  them  along  the  Big  Run  road,  some  20  years  ago.  Coal  C  has 
shown  a  thickness  of  from  3'  to  4',  the  lower  half  slaty.  Coal  B  varies  from 
3'  to  6'.  It  contains  fairly  good  coal  but  sometimes  sulphury,  and  com- 
monly shows  irregular  and  hurtful  clay  and  slate  partings.  Coal  A  is  2' 
to  3'  thick  and  sulphurous. 

In  Greenwood  twp.  Bed  A  shows  4'  of  dirty  coal  3  miles  above  Bell- 
ville  ;  bed  B  shows  2'  8"  to  3'  0"  thick  on  the  Rowes  place.  South  of  the 
river  the  three  limestones  have  been  found  as  well  as  the  three  coals  which 
overlie  them;  the  two  Freeport  beds  and  the  Upper  Kittanning.  Prospect 
holes  indicate  that  the  upper  beds  are  all  thin,  barely  reaching  3';  but  bed  B 
reaches  in  places  4'.  In  Penn  twp.  at  least  one  valuable  bed  of  coal  4'  to  6' 
thick  has  been  found  to  underlie  a  large  area.  Its  identity  as  the  Freeport 
lower  coal  D  or  the  Kittanning  upper  C  is  uncertain;  but  there  is  no  question 
of  its  being  a  valuable  bed  in  the  territory  west  of  Pennville  and  little  Ander- 
son creek.  At  the  Davis  opening  it  shows  5'  thick,  carrying  1"  of  bone 
about  a  foot  from  the  top;  but  Mr.  Davis  states  that  in  addition  to  the 
above  workable  portion,  the  bed  shows   a  complete   section  as  follows: 
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sandstone  roof,  sometimes  slate;  top  coal  1'  0";  slate  0'  2";  coal  0'  10";  bone 
0'  1";  coal  4'  1";  slate 0'  i";  coal  0'  3'';  total  6'  2".  The  coal  shows  very  little 
sulphur;  is  bright  and  columnar,  resembling  the  Houtzdale  (Moshannou) 
coal.  Miller's  bank  is  thought  to  be  opened  on  the  same  bed  a  J  mile  east; 
but  while  there  is  here  about  5|'  of  coal  the  bed  contains  a  parting  2'-'  or  3" 
thick,  about  3'  from  the  bottom.  Hartshorn's,  li  miles  southwest  from  the 
Davis  opening,  shows  a  coal  from  4'  to  5'  thick,  in  two  benches,  the  upper 
bench  yielding  a  cannel-like  coal  and  the  lower  bituminous  coal.  Kester's 
bank  shows  3'  6"  to  3'  8"  with  a  small  slate  parting  about  1'  from  the 
bottom  and  with  a  roof  similar  to  that  at  Hartshorn.  Dr.  Chance  refers 
these  openings  to  bed  C.  East  of  Penaville  and  Little  Anderson  creek  all 
the  upper  coals  seem  to  be  of  small  size.  Bed  B  shows  from  5'  to  6'  thick 
on  the  Daily  place  but  is  probably  much  smaller  in  other  parts  of  the  town- 
ship. Bed  A  is  reported  3'  thick.  Prom  recent  investigations  it  seems 
probable  that  the  Hartshorn,  Kester  and  Mason  Gr.  Bloom  openings  are  on 
the  Kittanning  upper  coal  C  and  that  the  Davis  and  Miller  banks  are  on 
bedD. 

In  Pike  twp.  bed  C  shows  3'  4"  thick,  underlaid  by  2'  of  fire  clay  and  2' 
of  limestone  (cement).  An  interval  of  35'  occurs  down  to  bed  C,  reported  2' 
thick.  The  Kittanning  upper  coal  is  the  bed  on  which  nearly  all  the 
banks  are  situated  and  it  usually  carries  from  2"  to  4"  of  bony  coal 
on  top  ;  an  upper  bench  2'  2"  to  2'  8";  a,  sulphurous  slate  parting  2"  to  S" 
thick  and  bottom  coal  6"  to  10"  thick.  The  bed  furnishes  a  bright,  black, 
shining,  columnar  coal  with  only  a  small  amount  of  sulphur  and  ash,  and 
is  naturally  good.  Around  Ourwensville  country  banks  have  been  opened 
on  beds  A  and  B,  but  they  rarely  show  over  2^'  to  3'  of  coal  and  generally 
of  poor  quality  and  sulphurous.  In  Lawrence  twp.  all  the  coals  have 
been  opened  and  worked,  but  most  of  the  openings  have  fallen  shut 
except  those  on  bed  C,  which  shows  usually  an  upper  bench  from  2' 
to  2'  i"  and  a  lower  bench  from  8"  to  10"  separated  by  slate  from  1" 
to  3"  thick-  Bed  C  furnishes  good  coal  but  it  is  rarely  more  than  2» 
thick.  Bed  B  somtimes  exceeds  2'  but  often  contains  a  thick  parting 
of  slate  which  sometime  measures  10"-  The  beds  are  everywhere  quite 
persistent  and  while  of  workable  thickness,  they  are  rather  too  thin  to 
compete  at  the  present  time  with  more  favored  localities  to  the  east  and 
south,  where  the  coal  is  4'  and  over  thick.  Important  deposits  of  fire  olay 
have  been  found  and  worked  at  the  town  of  Clearfield.  The  hard  clay  bed 
averages  about  4'  thick,  with  soft  clay  of  varying  thickness  above  and  below 
it.  An  interesting  suite  of  analyses  will  be  found  in  H  7  page  175  et.  seq. 
from  which  the  following  summary  is  presented : 

Where  the  clay  was  opened  in  the  mine  for  working  at  the  time  of  the  ex. 
amination  (July,  1874, )  it  showed  : 

Top  clay  and  sandstone, 4'    0" 

Smooth  clay,         2'    6" 

Coarse  plastic  clay, 2'    6  ' 

Coarse  plastic  clay, 1'    6" 

Hard  clay,  used  for  terra  cotta  ware, 4'    1" 

Clay, 2'    3" 

Carbonate  iron  ore  balls  in  clay. 
The  bottom  clay  layer  of  this  section  shows  great  irregularity,  making  a 
waving  floor,  the  layers  above,  however,  being  more  smooth  and  even. 
A  full  suite  of  specimens  of  this  Clearfield  fire  olay  yielded  on  analysis : 
5* 
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].           2.            3.            4.           5.            6.  7.  8. 

Silica 60.130       64.850       50.160       67.950       67.876       53.560  61.000  51. 360 

Alumina 25.710       23.770       35.600        20.150       27.005       28.820  25.800  31.260 

Protoxide  of  Iron,  ..  .       2.371         1.218           ,845         1.980         2.549         2.243  2.347  1.936 

Bisulphide  of  iron,    .   .         .067           .032         033           .136  .064  .748 

Titanic  add •*"* 

Lime, 117           .190           .112           .084           .112           .431  trace.  .061 

Magnesia 663           .122           .160           .216           .465           .605  .6.30  .260 

Alkalies 3.490           .346           .070         2.045         3.170         1.800  2.80O  .036 

Sulphuric  acid 191           .280         869  .379  .381 

Water 7.280         9.660       13.610         6.580         8.306        11.406  7.792  12.832 

100.019      100.367      100.647       99.005       99.614        99.869  100.712  99.36* 

The  value  and  uses  of  this  clay  and  other  fire  clay  deposits  of  Clearfield 
county  is  indicated  in  the  following  table  (H  7  page  177) : 


Analyses  of  Clearfield  Fire-clays. 
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44.960 

37.760 

2.700 

.302 

.216 

.076 

.986 

13.060 

100.028 

Sandy        J  2. 

46.650 

34.730 

3.646 

.112 

.619 

.166 

5.750 

9.660 

100.222 

Ridge,  .  1  3. 

45.820 

36.950 

3.3i!0 

.112 

.573 

.  .  . 

4.130 

10.130 

100.046 

I*. 

74.950 

16  940 

1.899 

.106 

.41)7 

.050 

1.766 

4.885 

89. 993 

1. 

42.700 

37.600 

2.885 

2.500 

.112 

.270 

.  .  . 

.730 

13.840 

100.137 

Blue  Ball,  i  2. 

43.360 

37.660 

2.146 

2.825 

.084 

.234 

.235 

14.170 

100.693 

3. 

44.560 

39.000 

1.440 

1.700 

.028 

.1172 

. 

.530 

13.660 

100.980 

1. 

60.130 

25.710 

2.371 

.067 

.117 

.663 

.191 

3.490 

7.280 

100.01? 

2. 

64.860 

23.770 

1.218 

.032 

.190 

.122 

.2811 

.346 

9.6t'0 

100.367 

3. 

60.160 

35.600 

.846 

.112 

.160 

.  .   . 

.070 

13.610 

100.647 

Clearfield  ^1 1- 

67.960 

20.160 

1.980 

.084 

.216 

2.046 

6.580 

99.005 

67.876 

27.006 

2.649 

.033 

.112 

.466 

3.170 

8.305 

99.614 

6. 

63.660 

28.820 

2.243 

.135 

.431 

.605 

.869 

1.800 

11.401 

99.869 

7. 

61.000 

26.800 

2.347 

.064 

Trace 

.,=1311 

.379 

2.800 

7.792 

99.712 

8. 

51.3G0 

31.260 

1.936 

.609 

.748 

.061 

.260 

.381 

.035 

12.382 

99.363 

46.180 
45.239 
46.260 

36.880 
36.030 
37.600 

2.250 
1.980 
1.935 

.173 
.163 
.168 

.317 
.237 
.126 

.009 
.013 

2.760 

.830 

1.116 

11.680 
13.606 
13.640 

100.149^ 

100.083 

Station,  1  3, 

u. 

100.  B34 

46.460 

36.126 

2.276 

.168 

.342 

1.290 

13.730 

99.380' 

Goshen  twp.  la  divided  into  two  by  the  Second  or  Driftv/ood  anticlinal,  ita 
coal  measures  lying  mainly  in  the  Second  Basin  southward  to  the  Susque- 
hanna river.  Several  baugks  have  been  opened  on  beds  C  and  B;  but  they 
are  reported  as  not  being  over  3'  thick.  The  northern  part  of  the  township 
is  a  complete  wilderness  and  carries  perhaps  150'  of  the  lower  part  of  the  coal 
measures  in  the  small  sub  basin  along  the  Caledonia^Karthaus  pike.  Bed 
C  has  a  considerable  area  and  is  also  thicker  (4')  in  th«  east  than  it  is  in  the 
west  (2'  6"— 3'  0").  Bed  C  ranges  between  2'  and  3'.  Bed  B  varies  from  8 
to  5';  sometimes  carries  a  bad  fire  clay  parting.  Bed  A  is  reported  a  3'  coal, 
but  data  not  reliable;  and  about  150'  below  bed  B,  an  inter-conglomerate  bed 
(Mercer  coal?)  has  been  opened  in  some  places  3'  thick.  In  Girard  twp.  a 
large  number  of  banks  have  been  opened  in  the  southern  part  on  beds  B 
and  C,  the  former  a  4'  bed,  containing  clay  shale  parting  in  some  parts  ot  the 
township,  and  the  former  yielding  from  2'  to  3'  of  fair  coal. 

The  Upper  Kittanning  C  ranges  from  3'  to  4'  and  in  some  places  exceeds. 
4'.    Though  no  openings  permitted  a  measurement  of  bed  B,  it  is  thought 
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a  large  area  all  througli  the  southern  end  of  Clearfield  Co; 
and  far  north  in  the  Third  Basin. 

If'o.  XIII  in  Cambria  Oouhip.* 

Structurally  the  main  features  of  Cambria  Co.  geology 
are  the  Viaduct  and  Laurel  Hill  anticlinal  axes,  both  of 
which  are  more  distinctly  marked  along  the  Penna.  R.  R. 
than  in  the  territory  north  of  Ebensburg. 

The  first  divides  the  I^irst  and  Second  basins,  well  seen 
at  the  great  bow  in  the  Conemaugh  river  between  South 
Fork  and  Mineral  Point.  This  axis  is  offset  to  the  east 
approaching  Somerset  Co.  and  is  lost  under  the  great  cover 
of  Barren  Measures  northwards  towards  Ebensburg,  where 
it  is  again  offset  to  the  east  and  passes  through  Chest 
Springs  and  St.  Augustine  to  Clearfield  creek  above  Flynn 
City.     The  Laurel  Hill  anticlinal,  dividing  the  Second 

to  hold  a  thickness  of  4'  or  5'  from  openings  inOroshen  and  Covington  twps. 
An  inter-conglomerate  coal  has  been  found  in  Bald  hill,  3'  thick,  formerly 
extensively  mined. 

In  Karthaus  twp.  bed  B  is  reported  4'  thick  at  many  localities,  occurring 
about  140'  below  bed  D  at  Karthaus,  where  the  intermediate  Kittanning 
upper  bed  C  is  thin.  The  northern  part  of  the  township,  like  Covington,  is  a 
conglomerate  waste,  uninhabited  and  unimproved,  with  its  geology  obscure. 
In  the  Third  Basin  townships,  Huston,  Union  and  Brady,  the  lower  coals 
have  been  sparingly  opened,  this  region  lacking  transportation  facilities 
until  lately.  In  Brady  twp.  bed  B  is  generally  a  double  bed  with  an  upper 
bench  2'  4"  to  3'  0'  thick  ;  a  clay  parting  varying  from  4"  to  3'  and  a  lower 
bench  1'  6"  to  2'  0"  thick.  It  sometimes  carries  bony  coal  on  top.  The  Peutz 
bank  shows  3"  of  top  bone  and  2'  2"  of  coal,  and  at  Kopp's  6"  of  bone  and 
3'  0"  of  coal. 

*The  developments  which  have  taken  place  during  the  last  20  years  in 
this  county,  since  the  report  upon  it  was  written  by  Mr.  Piatt,  have  ren- 
dered a  total  revision  of  its  detailed  geology  more  necessary  than  in  per- 
haps in  any  other  district  of  the  State. 

The  mining  activity  along  Chest  creek  and  in  the  Carrolltown  district ;  at 
Hastings,  Barnsboro,  Spangler  and  along  the  various  tributaries  of  the  Sus- 
quehanna river,  and  the  many  new  operations  along  the  South  Fork  and 
Yellow  creek  south  of  the  Penna.  R.  R.  have  served  to  bring  about  the 
greatest  development  in  the  Lower  Productive  Coal  Measure  Oroup  of  this 
county  and  to  render  its  output  even  greater  than  that  of  Clearfield  Co. 
tying  immediately  to  the  south-west  of  Clearfield,  it  naturally  partakes,  in 
its  structure  and  geology,  of  the  prevailing  characteristics  of  the  older  dis- 
trict, although  the  various  coal  beds  of  the  A  llegheny  River  Series  vary  in 
importance  and  structure  to  even  a  greater  extent  in  Cambria  than  in  either 
Clearfield  or  Somerset,  north  and  south. 
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and  Third  basins,  is  distinctly  marked  by  a  high  ridge, 
reaching  elevations  as  great  as  the  Allegheny  mountain. 
It  crosses  the  Conemaugh  river  near  the  Westmoreland 
Co.  line  v^here  it  lifts  to  daylight  the  CatsMll  sandstone 
and  shales  No.  IX;  but  declining  in  strength  north- 
eastward, it  reaches  Black  Lick  creek  1  mile  above  the  Big 
Bend  with  a  slight  exposure  of  the  Mauch  ChunJc  red 
shales  No.  XI;  passes  just  west  of  Carrolltown  and 
through  St.  Boniface  to  Clearfield  Co.  The  Nolo  anti- 
clinal occupies  a  limited  area  in  the  extreme  north-west 
corner  of  the  county,  crossing  the  river  at  Garman  mills; 
and  between  it  and  the  Laurel  Hill  axis  lies  the  Westover 
division*  of  the  Third  Basin,  holding  the  important  coals 
of  the  Susquehanna  Eiver  district. 

The  Lower  Productive  Coal  Measures  likewise  develop 
some  unique  features  in  this  county,  and  the  variation  in 
total  thickness  in  this  group  is  very  marked.  Both  these 
changes  seem  to  occur  through  the  central  belt  of  the 
county ;  that  is  to  say,  that  in  the  northern  half  of  the 
county  the  entire  group,  between  the  Mahoning  sand- 
stone and  the  Conglomerate,  is  considerably  thinner  than 
it  is  along  the  Penna.  R.  R.  and  the  Somerset  Co.  line;  and 
in  the  same  manner  the  enormous  output  of  coal  from  each 
end  of  the  county  is  largely  obtained  from  different  beds, 
the  Lower  Freeport  or  Moshannon  seam  D  in  the  north 
end  of  the  county,  while  along  the  Penna.  R.  R.,  the  Up- 
per Freeport  and  Lower  Kittanning  beds,  locally  known 
as  the  Lemon  and  Miller  seams,  form  the  chief  sources 
for  a  fuel  supply  which  has  given  this  district  the  highest 
reputation  in  the  past  for  steam  and  smithing  coals,  and  to 
some  extent  a  good  quality  of  furnace  coke.  Somewhere 
in  the  vicinity  of  Black  Lick  the  two  systems  seem  to 
merge,  and  the  great  Four  foot  bed  or  '■^  BlacTcLicTc  Seam^'' 
of  that  district,  just  about  coming  into  market,  has  been 
generally  regarded  as  the  representative  of  the  Upper  Kit- 

*  Recent  developments  along  the  river  and  Walnut  run  would  seem  to  in- 
dicate the  propriety  of  placing  this  synclinal  further  west  than  shown  on 
the  Cambria  Co.  map  in  atlas  to  H2  and  H3. 
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taning  coal  C,  or  Cement  seam  of  Johnstown,  although  a 
large  number  of  observers  are  inclined  to  regard  it  as  the 
Lower  Kittanning  bed  B,  existing  with  a  larger  and  better 
section  than  almost  anywhere  else  in  the  First  and  Second 
Basins  west  of  the  Allegheny  Mt.  Perhaps  the  most  com- 
plete and  representative  section:}:  of  this  group  along  the 
Penna.  R.  R.  was  compiled  by  Mr.  Fulton  and  verified  by 
Mr.  Piatt,  at  Bennington  in  Blair  Co.  In  order  to  show 
more  clearly  the  variation  in  character  and  interval  of  the 
various  coal  beds  in  the  Lower  Productive  Measures  in  the 
southern  portion  of  the  First  Basin  in  Cambria  Co.,  I  have 
placed  side  by  side  with  this  Bennington  section  a  series 
of  sections  along  the  Penna.  R.  R.  and  the  South  Fork,  all 
oriented  on  the  Upper  Freeport  or  Lemon  seam  E,  to  ren- 
der more  easy  the  comparison  just  referred  to.  (Plate  414.) 
In  the  Brubaker  region  and  along  the  Susquehanna  the 
interval  between  the  top  and  bottom  beds,  E  and  A,  is  only 
about  200' ;  in  the  Carrolltown-Patton  field  on  the  east  side 
of  the 'Laurel  Hill  axis  it  is  about  235';  at  Bennington 
250' ;  at  Sonman  265' ;  at  Wilmore  275'  and  at  JoJiustown  in 
the  Second  basin  250'.  Recent  surveys  in  the  new  BlacTc 
Lick  field  indicate  this  productive  group  of  coals  to  have 
an  average  thickness  of  about  300' ;  and  it  is  this  unlocked 
for  increase  in  the  interval  between  the  upper  and  lower 
beds,  together  with  the  strong  inclination  of  the  coal  meas- 
ures bordering  on  the  Laurel  Hill  axis,  that  has  increased 
the  liability  to  error  in  indentifying  the  various  coal  beds 
in  that  section  at  the  present  time.  However  the  interval 
between  the  top  thick  coal  opened  along  the  Black  Lick  and 
the  principal  four  foot  mining  bed  upon  which  most  of  the 
openings  have  been  made  is  nearly  constant  at  180',  so  that 
when  compared  with  other  vertical  sections  throughout  the 
First  and  Second  Bituminous  coal  basins  in  this  county 
the  inference  naturally  follows  that  these  coals  are  beds  E 

J  The  reader  must  be  careful  to  note  the  necessity  to  revise  the  names  and 
letters  of  coal  beds  in  all  sections  prior  to  plSte  (JCLXXXIX  on  page 
1820,  which  plates  have  been  reproduced  in  the  early  pages  of  this  report  by 
Prof.  .7.  P.  Lesley  without  any  correction,  from  the  original  county  reports. 
This  remark  does  not  refer  to  the  revised  plates  in  this  r  eport,  subse- 
quent to  plate  396. 
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and  B  ;  thus  correlating  them  with  the  '■'Lemon^^  and  '■'Mil- 
ler'^ seams  of  southern  Cambria  and  Somerset  Cos. 

The  whole  character  of  the  "■Black  Lick  Seam''  is  totally 
unlike  the  appearance  of  the  Kittanning  upper  bed  C  as 
exposed  anywhere  in  Clearfield,  Cambria  or  Somerset  Cos. 
On  the  other  hand  its  double  structure,  columnar  cleavage, 
partings,  roof  a;nd  floor,  and  excellent  chemical  character, 
most  strongly  resemble  the  features  of  the  Kittanning 
lower  bed  B  or  Miller  seam,  all  through  southern  Cambria 
and  especially  in  the  Paint  and  Shade  creek  valleys  of 
Somerset  Co.,  to  be  presently  reviewed.  At  no  place  in  the 
Black  Lick  region*  has  the  cement  bed  been  noticed  be- 
neath this  coal,  which  would  identify  it  as  bed  C. 

In  the  First  basin,  along  the  Penna.  E,.  R.  from  Ben- 
nington to  South  Fork,  the  only  two  commercial  beds 
which  are  recognized  as  being  sufficiently  thick  and  pure 
to  work  are  the  Freeport  upper  or  Lemon  seam  E  and 
the  Kittanning  lower  or  Miller  seam  B,  the  Upper  Kit- 
tanning {Oement  seam)  C  being  found  locally  of  workable 
thickness  and  character,  especially  along  Ben's  creek  and 
Trout  run,  although  never  approaching  the  purity  or  ex- 
cellence of  the  two  other  beds.  This  coal  varies  from  80' 
to  100'  in  interval  from  the  Upper   Freeport   coal  bed  E. 

Recent  developments  near  the  eastern  rim  of  the  basin, 
well  up  the  South  Fork  branch,  have  pointed  to  the  pos- 
sibility of  the  Brookville  coal  A  or  lowest  seam  of  the  ser- 
ies, yielding  commercial  coal ;  but  until  actual  shipments 
have  been  made  from  this  bed  and  its  fuel  brought  into 
competition  with  the  two  best  known  coals  of  this  dis- 
trict, it  would  be  unwise  and  untenable  to  claim  for  it  a 
permanent  value  throughout  the   field.      Long  develop- 

*A  revised  general  vertical  section  at  the  Big  Bend  of  Black  Lick  creek, 
showing  the  coal  beds  and  intervals  as  determined  by  surveys  in  1893,  is 
given  on  page  plate  415,  together  with  a  new  section  at  Hastings  on  Brn- 
baker  run  in  the  northern  end  of  the  county.  Page  plate  416  gives  addi- 
tional recent  sections  of  these  same  measures,  one  at  Spangler  in  the  north 
end  of  the  county  furnished  by  the  Sterling  Coal  Co. ;  one  at  Sonman  on  the 
Penna.  R.  R.  a  record  of  the  new  Sonman  Shaft,  furnished  by  Mr.  William 
Allison,  in  charge ;  and  the  third  at  Patton,  by  the  Patton  Coal  Co,  and  bore 
hole  records. 
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Daent  and  wide  spread  ,test  of  the  coal  marketed  from  this 
lower  end  of  the  county  has  likewise  brought  about  a 
commercial  classification,  pretty  thoroughly  substantiated 
by  a  large  number  of  analyses  in  the  laboratory  and  in 
practice,  so  that  for  all  steam  and  smithing  purposes  the 
palm  is  readily  yielded  to  the  Miller  seam  or  bed  B,  which 
under  the  name  of  the  ''Sonman  coaV  finds  a  ready  market 
all  through  the  east,  west  and  south-west,  besides  yielding 
a  most  excellent  character  of  coke  as  mined  on  the  Alle- 
gheny Mt.  at  Bennington.  It  is  nearly  everywhere  in  this 
field  a  first  class  bituminous  coal,  with  a  low  sulphur  and 
ash  and  a  high  percentage  of  fixed  carbon,  and  around 
Bennington  its  coking  qualifications  are  increased  by  its 
having  28^  of  volatile  matter  as  against  only  about  18  or 
20^  in  the  territory  around  South  Fork  and  Johnstown. 

The  Upper  Freeport  coal  E  is  the  next  best  coal  of  the 
seiies,  as  a  rule  but  slightly  inferior  to  the  Miller  seam,  but 
not  so  desirable  for  smithing  and  rolling  mill  purposes  by 
reason  of  its  higher  sulphur.  As  compared  with  fuels 
which  go  to  tidewater  markets  from  northern  Cambria, 
Clearfield,  JeJBferson  and  Indiana  Cos-.,  with  possibly  the 
single  exception  of  the  Moshannon  coal  bed  D  of  the  Clear- 
field district,  in  northern  Cambria  and  at  Punxsutawney 
and  Reynoldsville,  this  Upper  Freeport  coal  maintains  an 
excellent  reputation  and  would  be  much  more  vigorously 
mined  along  the  main  line  of  the  Penna.  R.  R.  but  for  the 
presence  and  accessility  of  the  superior  Miller  coal. 

The  Upper  Kittanning  coal  C  has  been  worked  at  three 
collieries  on  Trout  run  where  it  shows  a  coal  6'  more  or  less 
thick,  of  which  3' 8''  to  4'  is  good  coal,  in  one  bench,  though 
inferior  in  quality  to  both  the  Lemon  and  Miller  seams  on 
the  same  stream.  The  two  Sonman  bore  holes  report  this 
coal  5'  4''  and  5'  6"  thick  ;  but  these  records  are  somewhat 
doubtful  from  the  character  of  the  drilling.  The  new  shaft 
recently  completed  (July,  1894),  gives  a  more  correct  inter- 
-pretation  of  this  coal,  with  top  bony  coal  3'' ;  good  coal  8"; 
slate  10"  and  bottom  coal  3'  3'';  total  5'  0".  The  same  shaft 
records  bed  E  4'  2''  thick,  of  which  the  top  6"  is  slate  and 
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bone,  and  1"  of  slate  at  15"  above  floor.  Bed  D  shows  a 
strangely  increased  section  over  its  general  worthlessness 
along  the  Penna.  R.  R.,  in  all  5'  10"  thick,  and  only  3"  of  bone 
on  top.  It  occurs  52'  below  bed  E  and  42'  above  bed  C. 
Bed  B  is  again  the  best  coal,  4'  3"  thick,  of  which  2"  on  top  ■ 
is  bony.  The  section  (plate  416)  fails  to  show  the  presence 
of  a  single  limestone  bed.  Bed  B  is  94'  8"  below  C  ;  the 
latter  (Upper  Kittanning  seam)  rarely  shows  the  section  or 
character  displayed  in  this  neighborhood. 

At  Bens  creek  it  is  4'  thick,  while  at  Bennington  and 
South  Fork  station,  on  the  opposite  rim  of  the  basin,  it  is 
but  2'  10"  and  2'  2"  thick.  In  the  same  belt  of  territory 
bedE  varies  from  3'  6"  to  6'  0"  in  thickness,  yielding  an 
average  of  4'  of  merchantable  coal,  while  bed  B  shows  a 
thickness  of  3'  8"  to  4'  11",  with  about  as  great  an  average 
yield  of  commercial  coal  as  the  higher  bed.  It  frequently 
carries  bony  coal  on  top. 

The  Bennington  mines  show  a  group  of  openings  near 
the  station  of  that  name  on  the  Penna.  R.  R.  all  on  the 
Lemon  and  Miller  seams.  Bed  A  was  once  worked  here 
by  the  Cambria  Iron  Co.,  5'  thick,  but  soon  abandoned  on 
account  of  its  high  percentage  of  sulphur.  Bed  B,  in  a 
state  of  great  purity  and  excellence,  shows  from  3'  6''  to  4' 
thick,  everywhere  a  double  bed  with  a  parting  of  hard  clay, 
yielding  about  3'  8''  to  3'  10"  of  coal.  Bed  E  shows  a  thick- 
ness of  5'  though  perhaps  not  averaging  over  4'  of  commer- 
cial coal.  It  usually  carries  a  small  slate  parting  and  more 
sulphur  than  bed  B  ;  but  like  that  bed,  contains  a  higher 
percentage  of  volatile  matter  here  than  around  Portage  and 
Sonman.     Considerable  coke  is  made  from  its  coal. 

The  various  details  of  bed  section  in  the  several  mines 
operating  on  these  beds  in  the  First  Basin  will  be  noticed 
by  reference  to  plate  417.  The  several  mines  on  bed  E 
show  that  bed  to  be  frequently  subject  to  rolls  and 
squeezes,  due  in  large  part  to  the  crushing  effect  in  places 
of  the  overlying  Mahoning  sandstone.  This  bed  is  mined  at 
Cresson  by  a  shaft  .300'  deep,  where  the  whole  bed  is  6'  thick. 

The  chemical  character  of  the  two  principal  beds  is  dis- 


/=/a/'e.'f^/6>. 


J°m  fllleo/ieny  Cos/  Series  //?  Qimbr/a  (h  F^ 

Cornlaara+iVe  Vcrfi'cdl  (^ecfior^s 

WJlijohRui) 

eSbanolerrpine 
Tbrr4  Bas'io 


I    lKw&09iU3r761)3fh 

First  DasiV? 


«3cilc   I'c    60' 
C-l>cst-CrtfeK 
3  F^Hor7 


d^Invilliers.]    no.  xiii  in  cambria  county.  2225 

tinctly  different  in  the  Bennington  district  from  that 
around  Sonman  and  South  Fork,  though  the  principal  dif  ■ 
ference  lies  in  the  proportion  of  hydrocarbons  to  fixed  car- 
bon. In  both  districts  the  percentages  of  sulphur  and  ash 
are  quite  similar,  an  average  of  bed  E  yielding  about  1^  of 
sulphur  and  8^  of  ash  and  bed  B  .6%  to  .8^  of  sulphur 
and  6^  of  ash  ;  but  at  Bennington  both  of  these  coals  carry 
from  25^  to  28j^  of  volatile  matter  whereas  further  west, 
towards  the  Viaduct,  they  do  not  yield  over  18^.  Many 
analyses  of  bed  B  at  Portage,  Sonman  and  South  Fork  do 
not  show  over  .5  of  l^in  sulphur  and  not  over  6^  of  ash, 
and  if  this  exceptional  analysis  is  not  always  maintained  in 
the  output  of  "run  of  mine"  coal,  the  reason  is  largely  as- 
cribable  to  failure  in  separating  the  bone  coal  which  fre- 
quently accompanies  the  top  bench  of  this  bed. 

These  same  beds,  occurring  through  the  eastern  side  of 
the  Wilmore  or  First  Basin,  from  Bennington  to  Trout 
run,  appear  above  water  level  in  regular  order,  only  with  a 
reversed  south-east  dip,from  Summerhill  to  the  Viaduct, 
where  the  anticlinal  axis  dividing  the  two  great  coal  basins 
of  this  county  crosses  the  Conemaugh  river.  The  First 
Basin  is  6  miles  wide  on  its  eastern  slope  and  but  4  miles 
on  the  western,  the  axis  line  of.  the  trough  passing  a 
little  west  of  Wilmore  to  the  South  Fork  of  the  Cone- 
maugh near  the  mouth  of  Muddy  run,  its  course  being 
about  S  26°  30'  W  or  practically  parallel  to  the  water  level 
lines,  as  determined  between  Trout  run  and  Bens  creek. 
The  central  part  of  the  basin  is  wide  and  flat,  sinking 
gently*  (22'  per  mile)  towards  the  south-west ;  and  though 

*This  tendency  to  iiriA;  soMiA-westward,  noticed  so  frequently  in  aU  th© 
Bituminous  basins  of  Western  Pennsylvania,  nevertheless  has  some  im- 
portant modifications.  Thus  here  in  Cambria  Co.,  the  First  Basin,  com- 
paring the  elevation  of  anyone  coal  bed,  certainly  follows  the  rule  Irom 
the  Clearfield  line  to  the  Penna.  R.  R.,  the  total  fall  south-west  approxi- 
mating 400' ;  but  between  the  two  branches  of  the  Conemaugh  the  basin 
seems  to  be  practically  level,  while  from  the  South  Pork  south-west  8  miles 
to  Scalp  Level  on  the  Somerset  line,  the  measures  rise  fully  900'  or  over 
100  a  mile,  so  that  Bed  B,  deeply  buried  on  South  Pork,  outcrops  40'  above 
water  level  on  Paint  creek  in  Somerset  Co.  Prom  this  point  the  basin 
gradually  slopes  again  south-west  towards  Stony  creek  and  the  Quemahon- 
Ing  creek. 
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the  Lower  Productive  Measures  exist  in  the  bottom  of  this 
trough  at  a  considerable  depth  beneath  the  Barren  Meas- 
ures, a  number  of  bore  holes  have  revealed  the  integrity  of 
the  entire  system,  so  that  at  no  very  distant  day,  this  belt 
of  territory  between  the  Conemaugh  and  the  South  Fork 
may  be  confidently  expected  to  yield  an  enormous  tonnage 
of  these  high  grade  steam  and  smithing  coals,  when  it  shall 
become  necessary  to  locate  shafts  there. 

The  Webster  Colliery  JVo.  3  (J.  C.  Scott  &  Sons,)  is  the 
first  operation  met  with  on  the  west  side  of  the  basin,  and 
is  one  of  the  largest  in  the  region.  Although  the  Lower 
Preeport  D,  Upper  Freeport  E  and  tipper  Kittanning  C 
beds  are  all  opened  in  the  vicinity  of  Ehrenf  eld  station,  the 
preponderating  excellence  of  the  Miller  seam  bed  B  has 
caused  mining  to  be  restricted  entirely  to  this  bed  at  all  the 
operations  around  South  Fork.  It  seems  strange  that  the 
great  Moshannon  seam  bed  D  of  Clearfield,  Jefferson  and 
northern  Cambria  should  be  represented  all  through  the 
southern  section  of  the  county,  in,both  the  First  and  Second 
Basins,  by  a  bed  rarely  3'  thick  and  commonly  yielding 
but  2'  of  coal,  characterized  by  being  frequently  underlaid 
by  the  Freeport  lower  limestone.  The  thickness  and  pur- 
ity of  bed  B  however  along  the  Penna.  R.  R.  and  south- 
ward into  Somerset  Co.,  fairly  compensates  for  the  loss  of 
the  Moshannon  seam,  especially  as  the  character  of  its  fuel 
is  regarded  with  equal  favor  and  the  area  i^nderlaid  by  this 
bed  is  relatively  much  greater  than  that  occupied  by  the 
thicker  coal  in  those  more  northern  districts.  The  mines 
are  subject  to  the  same  variations  here  as  around  Benning- 
ton, and  to  the  east  of  the  Webster  Colliery  opening  a  fault 
has  been  discovered  which  in  less  than  a  mile  of  distance, 
apparently  increases  the  interval  between  beds  E  and  B 
from  165'  to  222',  the  fault  passing  between  the  two  bore 
holes  which  are  only  about  225'  apart.  Bed  B  at  Webster 
shows  a  good  4'  of  clean  coal,  capped  with  2"  to  6"  of  draw 
slate  beneath  a  sandstone  roof.  The  coal  does  not  carry 
over  18^  of  volatile  matter  but  less  than  f  ths.  of  1^  of  sul- 
phur and  from  5^  to  6^  of  ash,  this  being  its  usual  char- 
acter in  this  vicinity. 
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Bed  E  shows  from  3'  10"  to  4'  1"  thick,  with  2''  of  slate 
at  about  1'  6"  above  the  floor.  Bed.  D  is  in  better  condi- 
tion than  usual  here,  showing  from  3'  2"  to  3'  6"  thick  as 
against  3'  on  B.ens  creek  and  3'  1^"  in  the  Grosser  bore  hole 
at  Wilmore  and  3'  If"  at  the  Knepper  bore  hole  on  the 
Muddy  Run  branch  of  South  Fork.  In  the  Stineman 
mines,  near  South  Fork  station,  bed  B  varies  from  3'  6"  to 
4'  0",  with  sometimes  a  little  bone  coal  on  top  and  separated 
by  a  variable  parting  (3"  to  2')  of  fire  clay  from  a  sulphur- 
ous bottom  bench  of  coal  10"  thick.  The  main  bench  is 
alone  mined  at  all  mines  mentioned,  and  at  the  Aurora, 
Argyle  and  Euclid  mines. 

In  the  Argyle  opening  the  Viaduct  axis  has  been  reached 
at  a  distance  of  3600'  west  from  the  main  entry,  and  a 
"fault"  of  inferior  bed  section  is  mentioned  as  occurring 
in  the  mine,  running  N  33°  E  in  the  direction  of  the  main 
heading  and  about  2100'  west  from  it,  in  which  for  a  width 
of  350'  the  coal  carries  a  sandstone  floor  and  the  upper  2' 
becomes  of  cannel  structure.  West  of  this  "fault"  the 
-coal  yields-  a  normal  3'  6".  At  the  J.  G.  Stineman  mine  on 
South  Fork  bed  B  varies  from  2^'  to  5'  in  thickness ;  but  it 
maintains  its  excellent  chemical  purity,  a  large  sample  taken 
in  1888  showing  fixed  carbon  76.791 ;  vol.  mat.  16.485 ;  sul- 
phur .774 ;  phos.  .003  and  ash  4.860. 

Developments  along  the  South  Fork  have  been  more 
active  since  the  extension  of  a  railroad  up  that  stream  to  the 
eastern  margin  of  the  First  Basin,  and  sections  at  Dunlo  on 
Yellow  creek  and  on  the  Moorhead  tract  on  South  Fork  (see 
plate  414)  will  suflice  to  show  the  characteristics  of  the  meas- 
ures here.  The  Upper  Freeport  E  was  first  opened  at  the 
Henrietta  mine  at  Dunlo,  showing  3'  6''  at  the  outcrop  but 
thinning  down  250'  in  the  mine  to  about  3',  with  1'  8"  of  good 
top  coal;  1^"  of  bony  coal;  1"  to  3"  of  hard  bone  or  slate  and 
from  6"  to  8"  of  fair  bottom  coal.  Below  the  latter  there 
are  benches  of  slate  2"  and  coal  3"  ;  but  the  whole  seam  was 
found  much  cut  up  and  impure.  Outcrop  openings  on 
the  same  seam  south  of  the  creek  show  the  occurrence  of 
limestone  under  this  bed  as  well  as  the  cement  rock  under 
the  Upper  Kittanning  C,  which  forms  the  bed  of  Yellow 
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creek  for  at  least  100'.  The  compiled  intervals  between 
beds  E  and  B  is  given  at  170',  while  the  Upper  Kittanning 
C  lies  77'  below  E  and  100'  above  B,  the  latter  bed  being 
under  water  level  at  Dunlo  and  mined  by  shafts. 

Bed  C  has  a  thickness  of  about  2'  10";  bed  C  about  3^'  as 
reported  in  the  shafts,  occurring  only  15'  above  bed  B  ;  and 
the  latter  (Millei*seam)  is  about  5'  thick,  in  two  benches  ; 
an  upper  3'  9"  and  a  lower  1'  thick  separated  by  2"  of  slate. 
Its  analyses  again  show  a  remarkably  pure  fuel,  with  F.  C. 
76,146 ;  V.  M.  15.522 ;  sulphur  .714  and  ash  5.020.  The 
bed  is  greatly  rolled  here,  rising  rapidly  and  irregularly  up 
stream  toward  the  mountain.  The  Yellow  run  shaft  (Ber- 
wind- White  C.  M.  Co.)  is  196'  deep  to  bed  B,  and  shows 
excessive  dips  and  irregularities.  The  Henrietta  shaft, 
4000'  up  stream  southeast,  is  65'  deep,  the  coal  rising  be- 
tween these  two  points  282'.  The  same  characteristics  pre- 
vail here,  only  more  emphasized  if  possible.  Good  but  thin 
coal  is  mined,  averaging  3'  6";  irregular  dips  and  swamps 
exist,  the  rolls  in  roof  and  floor  sometimes  reducing  the 
section  to  3'  0",  and  enlarging  it  to  5'  0";  and  in  a  large  part 
of  the  mine  the  roof  is  sandstone,  which  is  responsible  for 
much  of  the  trouble.  In  its  average  condition  the  bed 
carries  a  slate  roof ;  bone  coal  0"  to  2";  coal,  mining  bench 
3'  6"  to  3'  8";  slate  and  bone  0'  4";  bottom  coal,  impure 
V  0"  to  1'  4";  so  that  it  still  presents  its  characteristic 
double  structure,  and  always  yields  a  coal  of  particular  ex- 
cellence. 

The  Lemon  seam  bed  E  has  been  opened  for  country  use 
on  the  main  South  Fork,  about  500  yards  below  the  mouth 
of  Beaver  Dam  or  Cedar  run,  and  though  the  bed  was 
found  squeezed  in  places  and  somewhat  troubled  with  rolls, 
it  showed  an  average  section  3'  10"  thick,  in  two  benches, 
carrying  a  1"  slate  parting  about  1'  above  the  floor.  An 
analysis  from  a  personal  sample  showed  F.  C.  71.798;  Y.M. 
18.384;  sulphur  1.042  and  ash  8.230.  This  coal  has  also 
been  opened  near  the  hill  top  on  the  Moorehead  tract  fur- 
ther up  the  stream  where  it  shows  4'  1"  thick,  a  4"  parting 
dividing  a  lower  bench  3'  2''  thick  from  an  upper  bench  6"^ 
thick.     The  coal  shows  sulphur  .574  and  ash  6.320. 
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A  large  number  of  developments  have  been  made  on  this 
hill  which  serve  to  show  the  character  of  the  remaining 
beds  of  the  group.  Thus  35'  below  the  Upper  Freeport 
opening,  bed  D  (?)  was  measured  by  Mr.  Wilson*  of  the 
Claridge  Coal  Co.  with  a  total  of  5'  5",  thus  comparing  fa- 
vorably with  the  splendid  development  of  this.bed  in  the 
Moshannon  district  of  Clearfield  Co. ;  but  yet  as  it  has  not 
taken  a  permanent  place  in  the  South  Fork  field,  and  at  this 
single  opening  shows  an  upper  bench  4'  3"  thick  of  good 
coal,  separated  near  the  middle  by  2"  of  bone  and  divided 
from  a  lower  bench  of  somewhat  inferior  coal  1'  thick  by 
2"  of  slate  parting. 

The  First  basin  north  of  the  Penna.  R.  R.  has  likewise 
been  developed  in  a  number  of  places  along  the  Cresson 
and  Coalport  railroads,  which  closely  marks  the  basin,  be- 
tween Ashville  and  Flynn  City.  None  of  the  beds  how- 
ever seem  to  exist  there  with  equal  purity  and  excellence 
shown  along  Chest  creek  and  the  Susquehanna  and  along 
the  Penna.  R.  R.  and  southward.  Vertical  sections  in 
northern  Cambria  are  given  on  plates  418,  419  and  420. 

Ai  Frugality,  in  the  heart  of  the  basin,  the  principal  de- 
velopments have  taken  place ;  but  though  openings  have 
been  made  on  several  beds  of  the  Allegheny  series,  only 
bed  E,  the  Upper  Freeport,  amounts  to  any  importance  ; 
and  while  it  produces  a  fair  quality  of  coal  and  with  care, 
an  acceptable  coke,  it  never  gives  4'  of  clean  coal,  and 
throughout  much  of  the  Ko.  3  and  4  mines  it  wilt  not  aver- 
age over  3'  6"  thick,  generally  carrying  2''  of  "cannel 
bone"  on  top  and  a  small  slate  band  about  1'  from  the  fioor, 
thus  leaving  only  8'  3"  of  clean  coal.  This  bed  has  been 
opened  at  Sandy  run  and  at  Van  Ormer's,  only  3'  2"  thick 
and  impure,  and  probably  at  the  Beers  and  Kotley  country 
banks,  showing  2'  7"  thick  with  two  binders,  2"  and  0^" 

*  The  same  authority  reports  bed  B  opened  in  two  benches,  showing  4'  of 
clean  top  coal  and  5"  of  bottom  coal  separated  by  3"  of  hard  bony  slate ;  and 
S3'  lower  in  the  section,  he  reports  an  opening  on  bed  A,  showing  4'  3" 
thick  with  no  distinguishable  partings.  He  reports  the  two  other  Kittan- 
ning  beds,  C  and  C,  each  8'  thick,  so  that  if  this  section  is  verified,  it  would 
indicate  a  most  remarkable  development  of  all  the  beds  of  the  Lower  Pro 
ductive  series  in  the  upper  South  Pork  and  Yellow  Creek  district. 
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thick  at  3"  above  the  bottom  and  9"  below  the  top  of  the 
seam.     At  Patton's  it  is  2'  4"  thick. 

Hence  there  seems  to  be  a  tendency  for  this  bed  to  thin 
away  descending  the  creek  from  Frugality,  at  the  same 
time  becoming  impure.  The  Lower  Freeport  bed  D,  40'  to  45' 
lower,  is  absolutely  worthless  at  Frugality  and  Sandy  Run; 
but  just  as  the  E  coal  becomes  impure  beyond,  this  D  bed 
begins  to  improve  and  shows  a  better  character  down  the 
creek,  furnishing  about  3'  of  fair  coal  at  WaflBngton  mine, 
with  a  small  binder  3"  above  the  bottom.  Between  Fallen 
Timber  and  Flynn  City  it  is  reported  about  3^'  thick  audit  is 
evidently  this  bed  which  Mr.  Patton  has  developed  3'  3" 
to  3'  10"  thick  with  a  3"  binder  about  8"  from  the  floor. 
.  The  Upper  Kittanning  coal  C  shows  a  workable  thick- 
ness at  Frugality;  but  it  was  found  so  impure  that  it  is  diffi- 
cult 'to  compete  in  the  open  market,  either  as  coal  or  coke, 
with  other  coals  in  the  county,  a  criticism  even  more  appli- 
cable to  the  still  more  impure  and  thinner  bed  B  along  this 
portion  of  Clearfield  creek.  At  the  Glen  White  mines  in 
Blair  Co.  where  these  coals  outcrop  on  the  eastern  side  of 
the  Allegheny  Mt.,  openings  have  been  made  on  the  Lower 
Kittanning  bed  B  and  BrooTcmlle  coal  bed  A. 

The  latter  shows  2'  3"  thick  with  an  additional  8"  of  bony 
coal  on  top.  Bed  B  shows  a  large  double  seam  ;  but  only 
the  upper  bench  furnishes  pure  coal  and  is  the  only  part  of 
the  bed  mined  for  shipment.  This  bench  is  2'  7"  thick, 
carrying  6"  of  bony  coal  on  top.  A  fire  clay  band,  varying 
from  1"  to  1'  3",  separates  it  from  a  local  impure  and  sul- 
phurous coal  bench,  2'  3"  to  3'  0''  thick.  This  lower  bench 
carries  over  4^  of  sulphur  and  17^  of  ash,  which  renders  it 
utterly  worthless  for  use  ;  but  the  upper  bench  gives  .978^ 
■sulphur  and  8.510^  ash,  with  volatile  matter  about  30^ 
and  fixed  carbon  60^,  making  an  entirely  acceptable  fuel. 

In  the  Baker  mines  in  Blair  Co.  *  further  north  the  same 
bed  B  has  been  opened  with  nearly  the  same  characteris- 
tics, the  lower  bench  being  again  filled  with  sulphair  balls, 

*  The  Upper  Kittanning  and  Lower  Freeport  coals  C  and  D  have  never 
been  mined  in  Blair  Co.  and  are  not  usually  of  -workable  size. 
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but  the  upper  2'  6"  yielding  an  excellent  steam  coal  with 
.983^  of  sulphur  and  5.690^  of  ash. 

The  Bells  Gap  R.  R.  crosses  through  the  north-eastern 
corner  of  the  county,  through  the  First  Basin  from  Lloyds- 
ville  to  beyond  Glasgow.  In  the  Lloydsville  mine  bed  B 
is  divided  into  three  benches,  and  yields  in  places  as  much 
as  8i'  of  coal.  The  lowest  bench  however  is  both  pyritous 
and  slaty  and  the  coal  of  little  value  ;  but  the  upper  and 
middle  benches  are  reasonably  free  from  such  impurities 
and  produce  a  good  strong  steam  fuel.  The  bed  shows  3'' 
of  top  bony  coal,  capping  the  upper  bench  2'  6"  thick  y 
then  6''  of  iire  clay  shale,  2'  6"  of  coal,  8"  of  fire  clay  and 
1'  8"  of  impure  coal.  The  quality  of  the  whole  bed  how- 
ever is  inferior  to  that  which  this  seam  shows  all  through 
southern  Cambria  Co.  Further  north  along  the  railroad 
this  same  bed  B  has  been  opened  by  Bland,  Great  Bend 
Coal  Co.,  Eldorado  and  Frick,  its  outcrop  swinging  down 
Powell  run  and  Big  Muddy  to  the  Clearfield  line.  The  re- 
,gion  is  faulted  and  the  bed  has  a  varying  thickness.  On 
Powell  run  it  is  from  3'  to  6'  thick,  often  rolled  and 
squeezed  but  always  a  double  seam,  with  a  thick  central 
band  of  bone  or  fire  clay  slate.  It  overlies  the  Brookville 
coal  A  by  60'  to  70',  the  latter  seam  usually  dirty  and  sul- 
phurous, and  only  opened  at  the  Hommer  mine  on  Big 
Muddy,  where  it  shows  a  slate  and  sandstone  roof  ;  top 
hard  coal  1'  3";  slate  0'  3";  coal  0'  4"  to  0'  6";  slate  and  bone 
0'  6"  and  bottom  coal  3'0''.  It  contains  sulphur  1.667^  and 
ash  9.765^. 

At  the  above  mentioned  mines  bed  B  averages  about  4' 
thick;  a  top  bench  1'  8";  slate  and  bony  parting  4"  to  8" 
and  botton  bench  1'  10";  thus  closely  resembling  its  condi- 
tion at  Coalport  and  Irvona,  in  Clearfield  Co.  It  is  only 
a  fairly  good  commercial  coal,  its  unfortunate  partings 
in  this  district  increasing  cost  of  mining  and  im- 
purity of  the  product.  It  is  totally  unlike  the  same 
seam  in  southern  Cambria  Co.  The  two  upper  Kittanning 
coals  are  not  found  in  good  condition  here. 

The  Freeport  group  is  not  present  in  the  southern  end  of 
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this  district,  between  Hommer's  and  LloydsviUe,  unless  in 
one  ridge  south  of  Powell  run,  where  the  Scott  coal  is  sup- 
posed to  represent  bed  D,  occurring  140'  above  bed  B  and 
showing  top  coal  1'  9";  bone  and  slate  2i";  coal  1'  5i";  slate 
0'  2"  and  coal  1'  1".  The  three  coal  benches  yielded  on 
analysis,  water  1.120^  ;  F.  C.  59.209,';$;  V.  M.  25.445^;  sul- 
phur 3.133^,  and  ash  11.193^. 

Around  Mountaindale  the  Freeport  group  is  present 
and  is  opened  in  several  places  north  to  Glasgow  and  down 
Fallen  Timber  run.  Bed  D  has  been  worked  at  Mountain- 
dale  by  Mr.  Givin  and  the  Union  Coal  Co.,  furnishing  an' 
excellent  steam  coal,  although  the  bed  averages  only  3'  2" 
thick,  with  a  thin  slate  parting  10"  above  the  floor.  The 
same  companies  have  opened  bed  E,  which  occurs  36'  to  44' 
higher  in  the  measures,  but  is  only  3'  thick.  The  Bear 
Ridge  C.  &  C.  Co.  at  Glasgow  have  the  best  exposition  of 
this  seam,  the  coal  varying  from  2'  8''  to  3'  0"  thick,  with  a 
thin  hard  slate  6''  to  8"  above  floor.  The  coal  is  excellent, 
and  owing  to  a  notable  percentage  of  volatile  matter  (27^$^) 
makes  a  first  class  coke.  It  carries  also  a  low  ash  and 
about  .75^^  of  sulphur  and  only  .008  of  phosphorus.  Both 
beds  crop  all  through  the  Fallen  Timber  valley,  though 
apparently  not  so  pure  in  quality,  while  bed  B  can  only  be 
mined  there  by  shafts  80'  to  100'  deep.  In  several  places 
in  this  district,  on  Powell  run  and  Big  Muddy  especially, 
there  are  excellent  beds  of  commercial  fire  clay  under- 
lying bed  A,  which  is  manufactured  into  fire  bricks  at 
Hommers. 

In  the  Second  Basin,  comprising  the  area  between  the 
Viaduct  and  Laurel  Hill  anticlinal  axes,  owing  to  the  ex- 
tensive covering  of  the  Barren  Measures  rocks,  mining  de- 
velopments have  been  confined  almost  solely  to  the  terri- 
tory around  Johnstown  and  along  the  Conemaugh  and 
Stony  creek  ;  to  some  test  openings  along  Salt  Lick  and  the 
new  Ebensburg  and  Black  Lick  R.  R. ;  and  along  Chest 
creek  in  the  Patton  district  northeast  of  Carrolltown.  In 
the  Johnstown  district  mining  operations  are  not  carried 
on  with  the  same  vigor  they  were  in  former  years,  although 
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a  very  large  tonnage  is  extracted  at  the  present  time  for  the 
use  of  the  Cambria  Iron  works.* 

Aronnd  Johnstown  the  Upper  Freeport  coal  E,  "Coke 
Yard  or  Lemon  seam"  is  3'  thick  ;  the  Lower  Freeport,  or 
"Limestone  seam  D  "  2'  6",  with  3'  of  limestone  beneath  it; 
the  Upper  Kittanning  C  or  "Cement  seam"  3' 6",  with 
S'  0"  of  Ferriferous  cement  rock  underlying  it ;  the  small 
Gorman  coal  between  the  two  upper  Kittanning  beds  V  6" 
thick ;  the  Middle  Kittanning  C  or  "  Slate  seam  "  9''  thick; 
the  Lower  Kittanning  5  or  "  Miller  seam  "  3'  6"  thick  and 
the  BrooTcmlle  coal  hed  A  6'  10''  thick,  with  an  upper  bench 
4'  6"  and  a  lower  bench  1'  10",  separated  by  a  slate  6". 

The  Freeport  group  is  geologically  well  developed  around 
Johnstown  although  no  coal  seam  in  that  region  is  as  well 
known  commercially  as  the  Upper  Kittanning  or  Cement 
seam  C  which  has  furnished  the  bulk  of  fuel  mined  in  this 
basin. 

The  Upper  Freeport  bed  E,  as  developed  by  the  Cambria 
Iron  Co.  along  Hinckston  run,  was  troubled  with  frequent 
rolls  and  horse-backs  arising  chieiiy  from  an  uneasy  floor, 
and  the  main  bench  of  coal  is  therefor  at  times  considerably 
reduced  in  thickness.  The  bed  carries  in  places  10"  of 
bony  coal  above  a  thin  slate,  beneath  which  the  main  bench 
varies  up  to  3'  6"  thick  with  a  thin  slate  near  the  floor. 

The  Lower  Freeport  D  has  never  amounted  to  any  im- 

*  A  very  complete,  typical  and  standard  vertical  section  of  the  Lower 
Productive  Measures  at  Johnstown  by  Mr.  John  Fulton  will  be  found  in 
plate  420  of  this  report,  where  the  Barren  Measures  in  Prosser  knoO  show 
over  300'  thick,  largely  shale  and  thin  sandstone,  containing  some  important 
beds  of  iron  ore  in  and  above  the  Mahoning  sandstone  member  ot  that  group. 

The  Mahoning  sandstone  shows  in  cliffs  over  the  river  and  has  also  been 
quarried  to  a  considerable  extent  when  the  carbonate  iron  ore  was  being 
mined  for  use  in  the  furnaces. 

The  extensive  ore  diggings  of  the  Cambria  Co.  in  the  hillsopposite  Johns- 
town and  elsewhere,  are  almost  entirely  abandoned  now,  the  company  find- 
ing it  more  profitable  and  economical  to  purchase  the  higher  priced  but  richer 
Lake  ores.  The  ore  bed  is  divided  into  two  bands  by  a  stratum  of  fire  clay 
shale,  ranging  from  1"  to  1'  in  thickness,  and  invariably  underlaid  by  slate. 
The  upper  bench  is  richer  in  iron  than  the  lower;  but  neither  will  yield 
over  30%  of  metallic  iron  in  the  furnace  in  the  raw  state.  The  average 
thickness  of  the  bed  was  about  2';  it  changes  rapidly  however,  the  upper 
band  thickening  as  the  lower  thins  and  vice  versa. 

6* 
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portance  in  this  district ;  but  the  Upper  Kittanning  Q'  has 
been  largely  mined,  yielding  a  bright  hard  coal,  bedded  in 
horizontal  layers  and  averaging  about  3J'  thick.  Bed  B* 
at  Conemaugh  station  shows  3'  of  excellent  coal  and  fur- 
ther west  3'  6''  with  2''  of  bony  coal  on  top. 

The  most  important  fact  brought  out  by  a  study  of  the 
Cambria  Coal  Co.  coals,  is  the  general  superiority  of  the 
Kittanning  lower  led  B  in  the  First  Basin  over  the  same 
seam  in  the  Second  Basin ;  and  quite  as  important,  the 
much  greater  purity  of  the  Kittanning  upper  'bed  C  In 
the  Johnstown  basin  over  its  condition  in  the  Wilmore  ba- 
sin. Indeed  these  two  coal  beds  simply  change  places  in 
the  commercial  scale  in  these  two  basins,  a  well  established 
fact,  even  if  not  satisfactorily  accounted  for  ;  and  the 
separating  Viaduct  axis  closely  marks  the  line  of  change. 

In  the  immediate  vicinity  of  Johnstown  almost  all  the 
coal  mined  comes  from  the  Upper  Freeport  and  Upper 
Kittanning  coal  beds.  Bed  E  frequently  furnishes  over  4' 
of  good  soft  coal ;  but  the  bed  is  twice  parted  by  thin 
bands  of  black  slate,  and  crumbles  in  mining. 

Bed  C  possesses  an  average  thickness  of  3^',  without 
persistent  slate  parting,  usually  presenting  a  solid  breast  of 
hard  firm  coal,  overlaid  by  black  slate  and  resting  on  a  thin 
stratum  of  fire  clay  shale,  beneath  which  is  the  ' '  cement 
rock."  The  coal  carries  a  considerable  quantity  of  sulphur, 
occurring  as  segregated  masses  of  iron  pyrites,  amounting 
to  from  1.25^  to  1.50^  in  the  coal. 

East  towards  Conemaugh  the  same  two  beds  have  been 
mined  in  a  number  of  places,  both  showing  about  the  same 
section  as  at  Johnstown  although  bed  E  rarely  contains 
over  3i'  of  mining  coal  with  bony  or  impure  coal  6"  thick 
on  top  ;  underlaid  with  thick  fire  clay.    Bed  E  at  Millville 

*Pormerly  this  bed  was  extensively  developed  by  the  Cambria  Iron  Co. 
for  the  purpose  of  making  coke :  but  its  fuel  was  found  to  contain  too  little 
volatile  matter  (18  to  20%)  and  frequently  too  high  a  percentage  of  sulphur 
(1  to  2%)  to  warrant  the  continuation  of  their  coking  plant,  being  inferior 
always  to  Bennington  coke.  At  Johnstown  the  bed  shows  3'  4"  of  top  coal; 
10"  of  slate  and  1'  of  bottom  coal,  slaty  and  poor  ;  the  bed  is  very  regular. 
At  the  Haiiithey  mines,  at  the  eastern  base  of  Laurel  Hill,  the  upper  bench 
shows  from  3'  H"  to  4'  2"  thick  aud  quite  pure. 
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is  only  2'  8"  thick,  of  which  the  upper  2''  is  bony  coal ;  but 
at  Coopersdale  it  is  said  to  have  measured  2^'. 

Along  Stony  creek  and  its  tributaries  south  of  Johns- 
town, the  same  two  beds,  E  and  C,  have  been  opened  at  a 
number  of  places,  bed  B,  the  other  workable  bed  of  the 
series  in  this  district,  being  largely  under  water  level  ex- 
cept where  it  is  hoisted  to  daylight  along  the  east  flank  of 
of  the  Laurel^Hill  axis. 

The  Upper  Kittanning  O'  is  still  the  most  important 
seam  of  the  district,  lying  closer  to  water  level  and  the  rail- 
road and  therefor  more  accessible  to  development.  It  is 
opened  at  the  extreme  southern  end  of  Johnstown  and  in 
a  number  of  places  along  the  eastern  bank  of  Stony  creek, 
where  the  bed  is  about  80'  above  water  level,  and  cor- 
responds in  section  with  the  bed  along  the  Conemaugh 
east  of  Johnstown.  The  mining  section  varies  from  3'  2" 
to  3'  7",  frequently  carrying  about  2"  of  bone  coal  on  top.* 

North  of  G-eistown  near  the  headwaters  of  Solomon's  run 
bed  C  has  been  opened  in  a  number  of  places,  yielding 
nearly  3'  of  good  clean  coal,  varying  from  that  up  to  3^'. 

The  Lower  Freeport  D  has  been  frequently  opened  for 
country  use  in  this  portion  of  the  basin,  more  especially 
for  the  purpose  of  supplying  local  fuel  for  calcining  the 
limestone  underlying  it  than  for  the  development  of  mer- 
chantable coal.  The  bed  is  everywhere  thin,  from  18''  to 
2^',  and  of  no  commercial  value. 

Bed  ;A  outcrops  in  the  road  at  the  Red  Bridge, f  and 
yields  3i'  of  pyritous  slaty  coal. 

North  and  east  of  the  Conemaugh  the  coals  in  this  basin 


«0a  the  Horner  property  at  the  Red  Bridge  close  to  Somerset  line  it  be- 
comes 4'  3"  top  1' soft  coal :  seam  bedded  in  horizontal  layers  and  breaks 
into  cubical  masses  in  mining:  clean,  without  persistent  parting  and  shows 
small  amount  of  iron  pyrites.  At  the  Pry  and  Holsopple  mmes  4i'  of  good 
coal  and  at  Jacob  Holsopple  opening  4'  5"  thick,  thin  parting  near  center, 
not  persistent.  The  coal  Is  hard  and  firm  and  shows  the  cuboidal  struct- 
ure peculiar  to  bed  C  everywhere  in  the  Johnstown  basin. 

tEast  of  bridge,  near  crown  of  Viaduct  axis,  3'  7"  thick  in  one  continuous 
bench  opened  on  top  of  75' of  massive  sandstone,  the  top  member  of  No. 
XII.  In  the  Blanch  mine,  further  east  it  shows  3'  8"  of  dirty,  pyritous  coal, 
so  that  at  no  place  in  the  b^siu  is  this  coal  desirable. 
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have  been  developed  but  in  few  places,  owing  largely  to 
the  lack  of  lailroad  facilities  in  all  that  belt  of  country  be- 
tween the'Penna.  R.  R.  [and  its  new  Black  Lick  branch 
west  of  Ebensbnrg. 

Various  test  openings  however  have  been  made  as  well 
as  an  important  boring  near  the  heart  of  the  basin  at 
Vinco  in  Jackson  twp.  (see  plate  272  page  1786),  which 
shows  the  prevailing  characteristics  of  [the  Lower  Produc- 
tive group  in  the  lower  end  of  the  basin.  Along  the  Cam- 
bria and  Clearfield  road,  in  the  Carrolltown  district,  a  num- 
ber of  mining  operations  have  been  recently  inaugurated 
along  the  waters  of 'Chest  creek,  on  the  east  side  of  the 
Laurel  Hill  axis. 

The  Freeport  group  and  the  KiUanning  upper  edC  are 
opened  in  a  number  of  places  in  the  vicinity  of  the  new 
town  of  Patton  (formerly  Marks  Mills),  known  as  the  Dry 
Hun  mines* 

The  Freeport  lower  ted  D\  is  the  mining  bed  ^ar  excel- 
lence, both  here  and  on  the  opposite  side  of  the  Laurel  Hill 
axis  in  the  Westover  (Third)  5a5m  along  the  Susquehanna, 
Brubaker  and  Walnut  runs.  The  roof  is  generally  sand- 
stone, which  accounts  for  irregularity  of  bed  section.  The 
Ashcroft  and  Columbia  mines  however  both  show  2'  of  slate 
top  beneath  the  sandstone  ;  coal,  mining  bench  3'  6" — 4'  0", 
beneath  which  there  is  slate  and  bone  from  0  up  to  4''  or  6" 
and  then  a  foot  of  bottom  coal.  In  the  Moshaanon  mine 
there  is  no  definite  parting  between  the  two  coal  benches ; 
but  the  lower  bench  is  impure,  1'  6"  thick,  and  the  upper 
good,  3'  9"  to  4'  2"  thick.  On  Flanigan  run  the  coal  carries 
a  sandstone  roof  again  ;  a  good  mining  bench  3'  6"  to  4'  6''; 
slate  parting  0'  8",  and  bottom  coal  not  mined  1'  0". 


*There  is  still  some  uncertainity  regarding  the  identity  of  the  principal 
coal  mined  there,  chiefly  because  the  characteristics  and  section  of  the  bed 
have  varied  greatly  since  mimng  began,  and  these  are  becoming  more  and 
more  similar  as  mining  progresses. 

fOperated  atthe  Wigton  "Patton  Collieries";  Ashcroft  mine  (old  P. 
Kreitzer  bank);  Patton  Coal  Co.,  "Columbia  mine";  Nagle  <fe  Lingle  "New 
Pardee"  (formerly  Mellon  bank);  Patton  Coal  Co.  "!•  lanigan  Run  mine" 
and  the  E.  P.  McCormick  "Moshannou  mine." 
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Oq  Little  Chest  creek  the  Wigton  mine  also  shows  a 
sandstone  roof ;  an  upper  coal  bench  of  2'  10"  sometimes 
showing  a  thin  band  of  slate  8"  from  top,  not  persistent ; 
and  a  lower  bench  of  8'',  separated  by  1"  of  slate  from  the 
upper  bench.  This  section  is  quite  different  from  the 
others  ;  but  there  seems  no  reason  to  doubt  the  identity  of. 
the  coal  and  all  the  structural  evidence  indicates  its  being  bed 
D,  though  its  section  is  entirely  different  from  the  Lower 
Freeport  coal  of  the  Houtzdale  region  in  Clearfield  and 
southern  Cambria.  Indeed  its  section  more  closely  resem- 
bles the  Kittaning  lower  bed  B  along  Clearfield  creek  in 
this  county  ;  and  along  the  Penna.  E,.  R.,  South  Fork  and 
at  Scalp  Level ;  but  bed  B  certainly  exists  lower  in  the 
measures  on  Chest  creek,  and  was  being  tested  135'  lower, 
reported  to  show  two  benches,  the  upper  2'  0",  and  the 
lower  1'2'',  parted  by  0'  6"  of  fire  clay,  with  the  upper 
bench  thickening  on  development.* 

Towards  Johnstown,  along  Laurel  run,  several  beds  of 
coal  have  been  opened  above  water  level  near  the  old  Cam- 
bria furnace  and  beds  C  and  D  were  drifted  in  upon  from 
the  outcrop,  the  former  about  3'  thick  and  the  latter, 
about  4'  thick,  overlying  its  cement  rock  8'  thick. 

Along  Salt  Lick  the  Mauch  OhunJc  red  shale  No.  XI 
and  Conglomerate  No.  XII  outcrop  in  the  valley  up  to  the 
Forks  in  Jackson  twp.  The  Lower  Kittanning  bed  B  has 
been  opened  on  the  Leidy  branch,  showing  3'  4"  to  4'  thick, 
with  good  roof  and  floor  and  without  visible  bone,  though 
the  coal  contains  a  somewhat  higher  percentage  of  sulphur 
than  it  shows  to  the  east  of  the  Viaduct  axisf  in  the  mines 
along  the  Penna.  E..  R.  in  the  First  basin. 

Above  the  forks  two  higher  coals  outcrop  on  the  Page 
tract,  the  lower  corresponding  with  the  Upper   Kittan- 

*  The  lower  beds  of  the  series  are  brought  to  daylight  for  a  short  distance 
on  Chest  creek  north-east  of  Boniface  by  the  effect  of  the  Laurel  Hill  axis; 
but  all  the  coals  of  the  Lower  Productive  measures,  in  both  the  Second  and 
Third  basins,  seem  to  become  thin  and  treacherous  here  in  north  Cambria 
Co.  To  the  south-west  of  Fatten  the  coals  sink  beneath  water  level;  but 
several  borings  have  demonstrated  their  integrity  there. 

f  At  the  Schafer  bank,  on  the  crown  of  this  axis  east  of  Mineral  Point, 
the  same  bed  shows  3'  10"  thick,  without  parting. 
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ning  coal  or  Cement  seam,  and  about  2'  thick  ;  and  the  up- 
per, 36' higher,  and  from  2'  8"  to  3'  2"  thick,  with  the  Lower 
Freeport  bed  D.  The  Funk  hank  is  opened  on  a  third 
coal,  2'  8"  thick  with  2"  of  bony  coal  on  top  and  about 
100'  above  the  Cement  seam.  It  may  be  correlated  with 
the  Upper  Freeport  or  Lemon  seam  bed  E. 

At  the  headwaters  of  Laurel  run,  about  a  mile  south 
of  the  turnpike,  the  Rose  hank  is  generally  regarded 
as  bed  B,  having  a  ferruginous  shale  roof  and  a  some- 
what irregular  bed  section.  In  places  the  seam  runs  up  to 
4'  5"  with  scarcely  any  parting ;  but  frequently  the  top 
member  is  squeezed,  leaving  the  coal  3'  3"  to  3'  10''  thick. 
The  Deshong  hank,  north  of  the  pike  on  the  waters  of 
Hinckston  run,  is  also  on  the  eastern  side  of  the  Laurel 
HUl  axis.  Although  its  identity  is  uncertain  at  present  as 
the  Rose  coal,  it  is  commonly  regarded  as  bed  B,  show- 
ing a  triple  section  with  slate  roof  as  follows  :  Top  bench 
8'  8";  slate  0'  3'';  coal,  middle  bench,  bony,  C  3";  slate  0'  3"; 
coal,  lower  bench  2'  V. 

The  Third  or  Wesiover  hasin  is  but  partially  repre- 
sented in  Cambria  Co.,  inasmuch  as  the  Laurel  Hill  axis 
only  enters  from  Indiana  Co.  just  at  the  Penna.  R.  R., 
west  of  Johnstown,  passing  near  Carrolltown  and  St.  Boni- 
face and  west  of  St.  Lawrence  into  Clearfield.  The  West- 
over  basin  line  enters  the  county  along  the  north  fork  of 
Black  Lick,  passing  west  of  St.  Nicholas,  across  the  Sus- 
quehanna and  through  Plattville  to  Clearfield. 

The  principal  mining  developments  are  on  the  eastern 
slope  of  this  basin  in  the  ^'' Black  Lick  region" ;  in  the 
vicinity  of  Spangler,  Barnshoro  and  Walnut  run  in  the 
'■'■Susquehanna  River  district",  and  on  Brubaker  run  in 
the  "Hastings  district."* 

*Vertical  sections  of  the  measures  in  each  of  these  districts  are  given  in 
plates  415  and  416.  In  the  Black  Lick  territory  all  the  developments  have 
been  made  on  the  east  side  of  the  basin,  the  coals  dipping  away  from  the 
Laiirel  Hill  axis  down  Black  Lick  on  grades  of  79{j  to  9%  instead  of  4%  as 
first  intimated  in  the  earlier  years  of  the  survey  ;  and  this  fact  led  to  many 
confusing  errors  in  tracing  the  coal  seams  prior  to  the  inauguration  of  a 
thorough  instrumental  survey  by  the  Black  Lick  Land  and  Improvement 
Co.  in  1893. 
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The  Black  Lick  region,  as  already  explained,  is  only 
just  being  developed,  and  tliere  is  still  some  obscurity  re- 
garding the  identification  of  the  coals  there  .exposed,  with 
the  present  evidence  indicating  the  .principal  "5Zfflc^  i?'c^ 
Seain"  to  he  the  Kittanning  lower  (Miller)  SerZ  5.  In  the 
two  more  northern  districts,  the  Freeport  lower  (Moshan- 
non)  bed  D  is  undoubtedly  the  chief  source  of  a  fuel  sup- 
ply. The  top  bed  of  the  series  here  (Bed  E  f)  shows  about 
4'  thick  around  the  Big  Bend  of  Black  Lick,  thinning  west- 
ward to  about  3'  along  the  Indiana  Co.  line.  Bed  D  seems 
to  be  poorly  represented  ;  but  120'  below  the  top  bed  there 
occurs  a  coal  (C  %)  in  places  3'  6"  thick,  but  not  very  per- 
sistent ;  about  60' lower  comes  the  '■'■Black  Lick  Seam"  the 
most  important  bed  of  the  section,  and  from  100'  to  110' 
lower  bed  A,  which  frequently  shows  as  high  as  6',  but 
always  irregular  and  impure  and  filled  with  rash.  In  the 
lower  part  of  the  section  (15'  and  40'  beneath  the  Black 
Lick  seam)  there  are  sporadic  beds  2'  10"  and  3'  0"  thick, 
from  which  it  may  be  judged  how  unusual  the  section  is 
here. 

The  Black  Lick  seam  (bed  B?)  is  however  every- 
where an  attractive  and  thick  bed,  with  an  unusually  reg- 
ular section,  overlaid  by  slate  and  always  of  good  char- 
acter. Its  average  section,  as  determined  from  27  opeii- 
ings  examined,  shows  an  upper  bench  of  3'  10"  of  clean 
coal,  with  extremes  of  8'  1"  and  4'  3'';  of  these  sections  21 
show  a  thickness  of  3'  10''  and  over  and  only  one  of  the  re- 
maining six  gave  less  than  3'  4".  The  middle  bench  aver- 
ages 4",  with  extremes  of  1"  and  9",  21  sections  giving  4'' 
and  over.  The  lower  bench  averages  1'  1",  with  extremes 
of  6i"  and  2'  1",  in  21  sections,  11  shovring  over  1'  11"  and 
10  over  6".  The  two  slate  partings  enclosing  the  middle 
bench  are  from  3"  to  5''  thick.  The  main  bench  is  always 
a  good  coal,  and  through  much  of  the  field  the  middle 
bench  is  also  good  ;  the  lower  bench  is  always  impure,  high 
in  both  sulphur  and  ash.  The  upper  bench  yields  a 
coal  with  70^  to  74^  fixed  carbon,  about  20^  volatile 
matter,  .Bjd  to  1^  sulphur  and  6^  ash. 
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This  Black  Lick  seam  remains  above  water  level  from 
near  the  forks  to  the  east  side  of  the  Laurel  Hill  axis,  ex- 
tending also  for  a  couple  of  miles  up  Coal  Pit  run  and  up 
the  branch  streams  heading  in  Laurel  Hill,  but  always  with 
the  same  excellent  section.  The  upper  bench  varies  from 
3'  8''  to  4'  0'' and  the  middle  bench  holds  about  6";  but  the 
parting  slates  are  somewhat  thinner,  so  that  frequently  the 
upper  and  lower  benches  can  be  mined  together,  especially 
in  entry  work. 

In  the  Susquehanna  River  district,  only  15  miles  north 
in  the  same  basin,  totally  different  conditions  exist  (See 
vertical  sections  plates  418  and  419.)  The  Freeport  upper 
bed  E  has  only  been  noted  at  the  [Cymbria  mine  on  Wal- 
nut run,  but  not  elsewhere  in  this  district,  the  bed  at 
Barnsboro  being  replaced  entirely  by  fire  clay.  The  Free 
port  lower  hed  J)  occurs  about  40'  lower  and  is  worked  at 
the  Cymbria,  Delta  and  Knight  &  Co  mines  on  Walnut 
run,  with  the  same  average  section  as  follows  :  bone  coal 
top  0"  to  2";  coal  3' 6"  to  4'  0'';  slate  Oi"  to  1"  and  coal  0' 
4"  to  0'  6''. 

On  the  Susquehanna  it  is  mined  at  Lancashire  Nos.  3 
and  4  mines  and  Sterling  No.  11,  showing  bone  coal  top 
0'  1"  to  0'  2";  coal  3'  6"  to  3'  8";  slate  0'  1";  bottom  coal  1' 
0".  Also  at  the  Spangler,  Lancashire  N"o.  5  and  Sterling 
No.  13.  The  Kittanning  upper  and  middle  seams  are  both 
under  2'  thick,  and  the  Kittanning  lower  bed  B  is  oper- 
ated at  Sterling  No.  12  and  the  Eleanora  mine.  At  the 
former  it  shows  a  slate  roof,  coal  0'  8'';  bone  0'  6"  and 
mining  coal  3'  2".  In  the  Eleanora  mine  it  shows  an  addi- 
tional bottom  bench  0'  8"  thick,  separated  from  the  mining 
bench  by  afire  clay  parting  of  0'  8".  The  interval  between 
beds  D  and  B  on  the  river,  averages  153'.  All  the  coals 
seem  to  deteriorate  north-west  between  Garman's  mill  and 
Cherry  Tree. 

In  the  Hastings  district,  bed  E  was  once  worked  by 
Mitchell  &  Co.  occurring  in  the  highest  knobs,  3'  10"  thick, 
with  a  small  parting  1'  from  the  bottom  and  4'' — 6"  of 
impure  coal  in  the  middle  of  the  upper  bench.     Bed  D  is 
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reported  30'  lower  in  the  measures,  at  Sterling  mines  Nos. 
8  and  9;  Oak  Ridge  and  Hastings  collieries,  with  0'  2" — 
0'4"  of  top  bone;  coal  3'  6";  slate 0^"  to 2^;  coal  0' 8" to 
0'  10".  Bed  C,  33'  lower  and  underlaid  by  cement  rock, 
has  been  mined  at  Sterling  Ko.  6  and  Benton  mines,  with 
top  bench  4'  4'';  slate  0'  2"  and  coal  1'  2'';  but  the  product 
was  impure  as  compared  to  that  won  from  Bed  D.  Bed  B 
was  mined  at  the  Sterling  No.  10  and  Benton,  with  the 
same  section  as  at  the  Eleanora  mine,  the  bottom  coal  some- 
times reaching  2'  4"  in  thickness.  For  other  details  of  this 
district,  see  vertical  section,  plate  415. 

No.  XIII  in  Somerset  County.'^ 

This  county  has  four  well  defined  coal  basins.  Two  of 
them,  the  Balisbury-Berlin  basin  and  the  Wellersburg 
basin  (the  later  wholly  east  of  the  Allegheny  Mts.)  lie  to 
the  east  of  the  Negro  Mountain  anticlinal,  which  subdi- 
vides the  First  basin  of  Centre,  Clearfield  and  Cambria 
Cos.  into  two  divisions  in  Somerset. 

The  Viaduct  anticlinal  separates  the  true  First  and  Sec- 
ond basins,  curving  southwards  after  passing  the  Cassel- 
man  river  and  further  offset  eastward  approaching  the 
Maryland  line.  Thus  we  have  four  distinct  and  separate 
coal  basins  between  the  Bedford  and  Fayette-Westmore- 
land Co.  lines,  as  follows : 

1.  Wellerburg  basin.  2  Salisbury-Berlin  basin.  3. 
First,  Somerset  or  Wilmore  basin.  4.  Second  or  JoJins^ 
town  basin.  The  first  two  contain  remnants  of  the  Up- 
per Productive  Goal  Measures. \ 

;!t.The  Wellersburg  or  Southampton  coal  basin  is  three 
miles  wide  at  the  Maryland  line  (see  Ann.  Rep.  1885  page 

*  Report  H3,  Franklin  Piatt  1876.  This  report  was  one  of  the  earliest  is- 
sued by  the  Survey  and  in  common  with  Cambria  Co.  which  it  adjoins  on 
the  south,  its  important  deposits  of  coal  are  now  being  so  largely  developed 
that  only  the  cessation  of  field  work  in  1890  has  prevented  a  re-survey  and 
a  more  complete  description  of  its  varied  geology  and  structure. 

t  The  only  evidence  of  this  group  of  rocks'in  the  State  east  of  the  Laurel 
Hill  axis,  unless  we  except  the  small  patch  of  the  Pittsburg  bed  in  the 
Broad  Top  field  and  its  possible  representation  in  some  of  the  Anthracite 
basins. 
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228)  measured  from  the  conglomerate  crest  of  the  Great 
Savage  to  the  conglomerate  crest  of  Little  Savage  Mts. 
As  a  coal  basin  its  value  is  so  overshadov^ed  by  the 
G-eorges  Creek  country  in  Maryland  that  the  mining  of  its 
coal  beds  will  not  be  actively  carried  on  until  the  exhaus- 
tion of  the  Maryland  field.  The  great  Pittsburgh  led  oi 
Georges  Creek  spoons  out  before  it  reaches  the  State  Line 
although  it  is  again  caught  in  the  tops  of  the  highest  hills 
north  of  Wellersburg,  vs^here  it  occupies  a  few  hundred 
acres. 

The  Allegheny  Coal  Series  (under  the  Mahoning  sand- 
stone 60'  thick)  shows  three  main  coal  beds*  in  a  vertical 
interval  of  about  250'  down  to  the  Piedmont  or  Homewood 
sandstone,  top  member  of  No.  XII.  These  beds  are  exposed 
in  the  GladerHs  Run  coal  field.     (Plate  421). 

The  "  Saw  Mill"  coal  is  the  top  bed  of  the  series  and  has 
been  doubtfully  correlated  with  the  Upper  Freeport  coal  E, 
solely  on  account  of  the  5'  limestone  bed  underlying  it  and 
by  its  estimated  interval  of  740'  below  the  Pittsburg  bed.f 
It  shows  two  benches,  the  upper  varying  from  2'  to  3';  the 
lovsrer  from  1'  to  1^',  parted  by  a  slate  from  6"  to  1'  thick. 
The  "Rock  Seam"  coal  lies  50' lower,  and  vfhere  drilled 
through  by  an  experimental  oil  well,  it  is  reported  to  be  4' 
thick ;  but  where  it  crops  on  the  surface  it  is  impossible  to 
verify  this  measurement.  A  black  slate  formation  15'  thick, 
overlying  a  coal  bed  1'  thick  and  underlying  the  Rock  Seam 
coal  by  34'  in  the  bore  hole  record  has  been  compared  with 
the  slate  roof  of  the  upper  Kittanning coal  C  in  the  Salisbury 
section.  About  38'  lower  or  130'  beneath  the  Saw  Mill  bed 
another  coal  was  struck,  reported  5' thick  of  which  the  only 
evidence  on  the  surface  is  a  3'  bed  carrying  1''  of  slate  at 
6"  above  the  floor.     Sandstone  prevails  in  four  heavy  bands 

*  They  might  bear  mining  if  they  were  protected  from  competition  with 
the  great  Maryland  collieries  on  the  Pittsburg  seam;  but  until  these  shall 
have  been  exhausted,  none  of  the  coal  beds  on  the  Pennsylvania  side  could 
support  a  commercial  or  successlul  colliery. 

f  This  increased  thickness  of  the  Barren  measures  No.  XIV  is  significant 
In  view  of  recent  bore  holes  in  Cambria  Co.  which  seem  to  indicate  an  even 
still  greater  interval  between  Bed  E  and  the  Pittsburg  coal. 
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aggregating  nearly  fiO'  of  sand  rock  beneath  this  coal,  sepa- 
rated by  shales  and  clay,  in  an  interval  of  90',  and  this 
sandstone  formation  has  been  compared  to  the  Clarion 
sandstone  of  western  Pennsylvania. 

In  the  matter  of  fire  clay  this  Wellersburg  region  is  qnite 
prolific,  containing  the  celebrated  Mt.  Savage  fire  clay  bed, 
just  above  the  conglomerate,  which  outcrops  on  both  sides 
of  the  basin  its  whole  length  in  Somerset  Co.,  and  has  been 
long  and  successfully  mined  on  Will's  creek.  In  the  North 
Savage  Fire  Brick  Co.'' s  mine,  at  Williams  station,  the 
thickness  of  the  clay  varies  from  10'  to  12',  a  large  portion 
of  it  being  hard  or  flint  clay.  The  two  kinds  of  clay  do 
not  hold  any  regular  relationship,  the  hard  clay  being 
sometimes  on  top  and  sometimes  below  the  plastic  clay, 
but  more  often  found  below  ;  and  the  relative  proportion  of 
hard  and  soft  clay  varies  to  the  same  extent.  The  hard 
clay  is  the  variety  most  sought  after ;  but  it  is  mixed  in 
various  proportions  with  the  soft  clay  according  to  the  pur- 
poses for  which  the  fire  brick  is  to  be  used ;  the  hard  clay 
making  a  more  porous  brick,  and  the  soft  clay  one  more 
dense.  The  Savage  Fire  BricJc  Co.  worked  on  the  north- 
east side  of  Will's  creek,  their  clay  varying  from  4'  6"  to 
6'  thick,  although  in  places  squeezed  out  entirely  and  else- 
where swelled  to  2.5'.  It  shows  about  the  same  average 
thickness  and  character  as  in  the  first  mine  described,  whose 
works  adjoin. 

These  remarks  would  apply  in  great  measure  to  works  at 
Keystone  and  Filer  slide.* 

*  The  whole  district,  with  details  of  mining  and  manufacture,  Is  fully  de- 
scribed in  the  Annual  Report  for  1885,  pages  239  to  249.    The  fire  clay  bed 
is  exposed  along  the  face  of  the  mountains  about  300'  above  the  bed  of  Wills 
creek  at  Williams  station. 
Section  of  clay  bed :  North  Savage  Fire  Brick  Co.  mine :  pit  mouth. 

Coal  (reported), 4' 

Concealed, 19' 

Sandstone,  fine,  light  colored,  massive, 10' 

Coal, 0'  -  1' 

Fire  clay, ' .  .        12' 

Shale 5' 

Sandstone  current  bedded. 
In  a  second  opening  the  outcrop  thickness  of  clay  is  4'  6";  at  350'  inside 
mine  6';  at  560'  only  2";  at  650'  clay  disappears,  together  with  the  coal  above; 
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In  the  Salisbury  district,  between  the  B.  &  O.  R.  R.  and 
the  Maryland  State  line,  the  coals  of  Vae  Lower  Productive 
group  have  quite  an  extensive  outcrop  area  on  the  flanks  of 
the  Allegheny  and  Negro  mountains;  but  in  the  presence  of 
the  large  Pittsburgh  bed  in  the  center  of  the  basin,  these 
underlying  and  thinner  coal  beds  have  never  been  de- 
veloped to  any  extent  and  their  identity  is  yet  somewhat 
obscure.     The  group  is  about  300'  thick. 

In  the  Berlin-Salisbury  basin,  between  Shanksville  and 
the  Castleman  river,  these  measures*  are  confined  to  those 
portions  of  the  district  lying  close  to  the  mountain  ridges 
on  the  east  and  west.  It  is  doubtful  if  there  are  any  coal  beds 
in  this  basin  north  of  Shade  creek;  but  between  the  two  forks 
of  that  stream  the  entire  group  is  caught  in  a  small  area  along 
the  trough  of  the  basin,  although  none  of  these  coals  have 
ever  been  opened  for  inspection.  Excepting  in  the  neigh- 
borhood of  Garret,  on  theB.  &  O.  R.  R.,  along  the  eastern 
base  of  Negro  mountain,  few  developments  have  been  made 
on  the  coal  beds  of  this  group. 

Along  the  western  base  of  the  Allegheny  mountain  they 
have  been  partially  developed  at  Engel's  mill,  nearly  due 
east  of  Berlin,  and  at  Hays'  mills,  about  li  miles  east- 
northeast  of  Berkley's  mills.  The  Altfather  mines  show 
two  coal  beds,  barometrically  40'  apart,  but  at  sufficient 

100'  further  it  comes  iu  again  and  at  1200'  it  is  25'  thick.    The  proportion  of 
hard  and  soft  clay  is  about  the  same  in  each  opening.    Iron  ore  balls  are 
frequently  met  with,  in  all  parts  of  the  bed. 
Composition  of  clay,  very  variable.     Average  analysis  shows : 

Silica, 55.75 

Alumina, 33.23 

Impurities 2.06 

Water,     10.37 

This  analysis  is  reported  by  Mr.  R.  A.  Oook  i  Trans.  Am.  Inst.  Mining 
Engineer)  who  states  in  this  paper  that  "  the  more  finely  the  clay  Is  ground, 
the  stronger  and  harder  the  brick  becomes,  the  more  abrasion  it  will  stand 
and  the  less  refractory  it  becomes.  The  two  peculiarities  which  have 
made  this  clay  so  famous  are  its  freedom  from  impurities,  and  the  fact 
that  it  contains  such  a  proportion  of  the  silica  to  the  alumina  that  the  brick, 
after  they  have  been  hard-burned,  will  swell  a  little  instead  of  shrinking, 
no  matter  how  much  they  are  heated." 

*  A  series  of  twelve  sections  of  the  principal  beds  of  the  group,  the  two 
Freeport  coals  and  the  Lower  and  Upper  Kittanning  coals,  are  shown  in 
plate  422. 
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distance  from  each  other  to  make  it  possible  that  they  are 
the  same.* 

There  is  a  great  lack  of  limestone  in  this  vicinity,  and 
though  it  was  believed  that  the  coal  beds  developed  are 
near  the  base  of  the  group,  this  fact  could  not  be  fully 
established. 

Hays'  mills,  5^-  miles  to  the  southwest  on  a  branch  of 
Blue  Lick  creek,  shows  two  coal  beds,  separated  by  about 
70'  of  measures,  which  are  supposed  to  represent  the  two 
Freeport  coals,  from  the  fact  that  a  massive  (Mahoning) 
sandstone  covers,  the  surface  just  above  the  outcrop  of  the 
higher  coal  and  a  bed  of  limestone,  3'  thick,  occurs  18"  be- 
low the  lower  coal.  The  beds  are  not  opened  and  very  little 
is  known  of  their  possible  thickness.f 

The  chief  "key  rock"  in  this  and  the  adjoining  Wilmore 
hasin  along  the  waters  of  Stony  creek  is  the  Johnstcnon 
cement,  underlying  the  Kittanning  upper  coal  0',  a  band 
of  rough  dark  grey  limestone  6'  to  8'  thick,  neai'ly  always 
present  and  opened  in  a  hundred  places  by  the  farmers  to 
obtain  a  supply  of  lime  for  fertilizing  purposes. 

The  Upper  Kittanning  coal  or  Cement  bed  C  is  nearly 
everywhere  3'  and  upwards  in  thickness,  in  some  places  7' 
to  8'  thick,  although  in  that  event  carrying  slate  partings 
which  cut  down  the  commercial  part  of  the  bed  to  4'  6"  or 
6',  generally  thicker  in  the  Berlin  basin. 

*Tbe  so-called  "lower  bed"  measures  8'  2",  with  four  slate  partings  and 
five  coal  benches,  the  two  lower  benches  being  bony.  The  other  mine 
on  same  farm  shows  a  bed  4'  11"  in  three  benches,  V  3",  0'  9"  and  2'  9", 
separated  by  two  liands  ot  slate  each  1",  although  beneath  the  lower  coal 
there  is  reported  a  slate  band  of  8"  and  an  additional  coal  bench  of  6",  the 
whole  underlaid  by  a  cement  rock.  This  bed  would  thereJore  show  a 
thickness  of  6'  1",  of  which  10"  are  slate,  whereas  the  first  bed  is  8'  2'  with 
13"  of  slate.  This  latter  " upper  bed"  was  again  opened  near  its  eastern 
outcrop  on  the  old  Schrack  farm  Irom  which  the  largest  local  output  in 
the  vicinity  has  been  obtained.  The  bed  exposed  is  4'  2)4"  thick  with  coal 
benches  of  11'',  8"  and  2'  6",  the  latter  having  2"  of  bony  coal  on  top  and  the 
slate  partings  between  the  other  benches  measuring  each  1". 

f  A  recent  personal  examination  ot  the  territory  between  Bnckstown 
and  the  line  of  the  South  Penn  R.  R.  elicited  beyond  question  the  fact 
that  several  of  the  Lovier  Productive  coal  beds  are  present  in  workable 
condition  in  this  part  of  the  region,  although  largely  concealed  by  the 
Barren  Measure  rocks,  except  on  the  margins  of  the  field. 
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The  Tipper  Freeport  coal  E  occurs  from  80'  to  100'  higher 
in  the  hills  and  will  average  about  3'  6"  of  coal,  the  bed 
varying  from  3'  to  3'  10",  though  usually  carrying  a  thin 
slate  parting  near  the  floor  when  thickest.  It  is  frequently 
more  accessible  to  the  farmers  and  its  coal  in  both  basins  is 
always  attractive,  having  a  particularly  bright  clean  ap- 
pearance, soft  columnar  structure  and  showing  a  decided 
tendency  to  coke  when  burned;  but  while  it  is  free  from 
serious  slate  partings  it  often  carries  thin  plates  of  iron 
pyrites,  difficult  to  detect  and  to  separate  in  mining,  but 
which  show  the  coal  to  be  rather  higher  in  sulphur  than  the 
best  steam  coal  going  to  market  from  the  Allegheny  Moun- 
tain field. 

The  Lower  Freeport  coal  bed  D  occurs  nearly  midway 
between  bed  E  and  the  Cement  seam  C,  and  is  likewise  un- 
derlaid by  a  limestone,  much  thinner  and  purer  than  the 
cement  band  and  separated  from  its  coal  by  8'  or  10'  of  fire 
clay  and  slate.  This  coal,  so  important  in  the  MosTiannon, 
Punxsuatawney  and  Carrolltown  districts  further  north, 
has  no  commercial  value  in  this  district,  being  rarely  over 
30"  thick  ;  but  it  is  very  useful  in  identifying  the  two  other 
workable  coals,  above  and  below  it.  The  Middle  Kittan- 
ning  coal  C  is  likewise  an  unimportant  bed,  underlying  the 
Cement  seam  by  35'  or  40',  usually  dirty  and  rarely  opened 
at  all.  The  Lower  Kittanning  coal  B  or  Miller  seam,  oc- 
curs 30'  to  35'  still  lower  and  is  the  third  important  bed  of 
this  and  other  basins  in  Somerset  Co.* 

*Bed  E  shows  at  Martin  mine  at  head  of  Weigle's  run  in  one  bench  3'  7' ' 
to  3'  9''  and  of  excellent  quality.  The  Shank  mine  on  same  bed  lower 
down  the  run  shows  3'  to  3'  9",  sometimes  carrying  a  thin  parting  16"  from 
top.    It  carries  sulphur  1.123%  and  ash  4.633%. 

Bed  C.  has  been  provisionally  identiGedin  Spangler  bank  below  Shanks- 
ville  and  at  the  Glessner  saw  mills  :  sandstone  roof  and  4'  7"  thick  with  coal 
still  in  water,  but  with  its  section  spoiled  by  no  less  than  four  slate  partings 
two  of  which  are  5"  and  6"  thick. 

Along  Lambert's  run  the  coals  are  elevated  by  the  Negro  ML  axis  and 
one  of  them  opened  in  the  Grove  bank.  As  there  are  two  coal  benches 
above  it  this  coal  has  been  identified  as  bed  (J',  rather  on  physical  grounds 
than  upon  any  close  resemblance  of  coal  section  and  structure.  It  is  a, 
double  bed  18"  of  fire  clay  slate  dividing  4'  of  top  coal  from  a  lower  bench 
3',  the  latter  carrying  a  couple  of  thin  seams  ol  slate.     Mining  is  confined 
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In  t\ie Somerset-  Wilmore  (First)  Basin  the  Barren  Meas- 
ures and  the  Lower  Productive  coal  group*  comprise  the 
surface  rocks,  the  former  more  abundantly  north  of  Somer- 
set and  tlie  latter  occupying  three-fourths.,  of  the  area  south 
of  the  county  seat.  The  cause  for  this  condition  of  affairs 
is  directly  due  to  the  stratigraphy  of  the  district. -f- 

entirely  to  upper  bench,  with  sulphur  1.112  and  ash  l.&ibfo.    No  limestoae 
has  been  found  beneath  it  and  many  regard  it  as  bed  B. 

The  Hinemeyer  bank  rather  resembles  Ueraent  seam  C,  opened  on  the 
opposite  side  of  the  axis,  100'  lower  in  actual  elevation  than  the  Grove  bank 
but  underlaid  by  the  (Jement  limestone.  Mining  bench  is  4  7^"  with  a  hard 
slate  Oj"  rib  1'  10"  from  top  and  above  carries  5"  of  bone  coal  and  6"  of  slaty 
coal.  Though  its  section  is  attractive  the  coal  carries  minute  particles  of 
slate  interleaved  between  divisions  of  columnar  coal;  hence  sulphur  and 
ash  are  both  prominent. 

The  Lambert  opening,  Ij  miles  nearly  due  south  is  evidently  bed  E,  de- 
veloped for  local  use  :  Berlin  basin.  Full  section  3'  9"  thiclc  ;  but  only  top 
3'  is  worked  and  carries  a  persistent  seam  of  iron  pyrites  about  2'  6"  from 
top.  Below  this  upper  coal  bench  there  is  a  slate  parting  2"  to  3"  thick  and 
then  6'    to  8"  of  hard  bony  coal. 

The  Cover  mine,  on  top  of  Negro  Mt.  several  miles  west  of  Berlin  is  also 
probably  on  this  bed,  the  seam  showing  3'  5"  thick  with  several  small  part- 
ings.   This  is  the  Sugus  bed  near  Somerset. 

Bed  C,  with  its  cement  limestone,  shows  near  Garrett  yielding  Sg'  of  in- 
difTerent  coal,  divided  into  two  benches  by  a  persistent  band  of  fire  clay 
slate,  which  in  the  Somerset-Wilmore  basin,  south  of  Hooversville,  becomes 
its  most  prominent  and  characteristic  feature. 

The  Hay's  mine  shows  this  bed  with  upper  bench  4'  6"  and  a  lower  bench 
1' 9"  divided  by  85"  of  shale  and  underlaid  by  several  feet  of  the  Johns- 
town cement.  Coal  D  shows  a  thin  section  where  track  crosses  Buffalo 
creek.    Bed  E  is  small  and  unimportant  here. 

The  Hiram  Walker  mine,  where  bed  O'  crosses  Buffalo  creek,  shows  up- 
per bench  4' thick,  carrying  a  band  of  bony  coal  I"  thick,  1'  6"  from  top. 
The  coal  mines  out  in  blocKs  and  would  bear  transportation  well ;  but  it 
carries  both  sulphur  and  earthy  matter  in  abundance.  At  the  Wigle  mine 
6'  of  coal  underlaid  by  limestone  ;  but  coal  carried  sulphur  2.587%  and  ash 
10.135%.    The  coal  Is  tender  and  carries  slate. 

The  Lower  Freeport  D  (the  Middle  Freeport  D'  of  Report  H  3)  is  a  thin- 
ner but  better  coal  in  this  vicinity,  being  quite  extensively  developed  by 
the  Garret  Goal  Co.  It  averages  from  32"  to  36"of  coal  in  one  solid 
bench.  A  small  2|"  slate  separates  this  bench  from  a  thin  1|'' coal  at  the 
bottom,  under  which  there  is  4'  of  fire  clay  and  then  3'  of  good  limestone. 

*Various  vertical  sections  of  the  Allegheny  Goal  Series  and  their  coal 
beds  are  shown  on  plates  421,  422  and  423  ;  and  two  special  plates  have  been 
prepared  of  the  Scalp  Level  Mining  District  to  show  the  characteristics  of 
the  two  principal  beds  B  and  C.    See  plates  424and  425. 

fAlong  the  Cambria  Co.  line  the  Viaduct  and  Negro  Mt.  antiolinals, 
bounding  the  coal  basin,  are  nine  miles  apart ;  along  the  Maryland  line  the 
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The  Lower  Productive  group  has  a  vast  expanse  above 
and  below  water,  and  they  may  be  said  to  stretch  unin- 
terrnptedly  from  the  Cambria  Co.  line  to  the  Castleman 
river,  arching  over  the  anticlinals  which  confine  the  basin 
and  spreading  out  into  the  troughs  east  and  west.  South 
of  the  river  the  uplift  of  the  whole  basin  has  exposed  it  to 
much  sharper  denudation  and  the  coal  rocks  have  been 
swept  away  from  nearly  all  portions  of  this  area.  The  Pro- 
ductive  Goal  Measures  actually  cross  the  river  but  they  thin 
out  rapidly  lo  the    south-west  and  ultimately  disappear 
entirely,  leaving  this  section  almost  destitute  of  fuel.  Here 
the  Carboniferous  limestone  in  No.  Xlis  quarried  in  con- 
siderable quantities.     The  coals  of  this  basin  are  mainly 
thin,  especially  south  of  Hooversville  on  Stony  creek;  bnt 
to  the  north  of  that  point  to  and  into  Cambria  Co.,  both  the 
Lower  and  Upper  Kitianniug  beds  are  well  developed,  the 
former  especially  showing  a  seam  of  great  regularity  and 
purity,  with  unexcelled  opportunities  for  development. 

Between  Paint  and  Shade  creeks  at  the  northern  end  of 
the  basin  in  Somerset  Co,  there  is  a  large  and  compact  area 
of  the  Lower  Productive  Coal  Measures  extending  from 
the  B.  &  O.  R.  R.  to  Ashtola,  where  the  lowest  beds  of 
the  series  crop  out  to  day-light  on  the  Negro  Mt.  anticli- 
nal. Some  of  the  highest  hills  contain  patches  of  the  over- 
lying Barren  Measures;  but  the  economic  wealth  of  this 
region  is  mainly  dependent  upon  two  beds  of  the  Kittan- 
ning  group— the  Cement  seam  C  and  Miller  seam  B. 

At  Scalp  Level  Paint  creek  passes  over  bluffs  of  the 
Conglomerate  No.  XII  in  which  a  thin  seam  of  coal  from 
14"  to  18"  thick  outcrops  just  above  the  water. 

The  Lower   Productive   Coals  are  all  exposed   in  this 
district  with  the   exception  of  the  Middle   Kittanning  ' 
bed  C,  which  seems  to  be  everywhere  thin  and  often  ab- 
sent.     The  measures  rise  regularly  from  Stony  creek  (where 

basin  is  adarcely  two  miles  wide,  owing  to  the  converging  of  these  two  axes 
Moreover  the  great  Viaduct  axis  has  its  lowest  altitude  in  the  neighbor" 
hood  of  DavlsvlUe  just  after  crossing  Stony  creek  ;  from  that  point  north- 
east and  south-west  it  increases  in  strength,  so  that  in  Somerset  Co.  south- 
ward all  the  Carboniferous  rooks  on  its  crest  have  a  north-east  »i«cA  as  well 
as  developmg  dips  to  the  south-east  and  north-west  into  each  basin 
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bed  A  is  fully  250' above  creek  level)  towards  the  Negro 
Mountain  axis,  at  first  gently  and  then  more  rapidly, 
and  the  entire  group  sin^s  south-westward  from  Paint  to- 
wards Shade  creek,  though  pitching  much  more  strongly 
from  Paint  north-east  towards  South  Fork  in  Cambria 
Co.  The  entire  group  is  about  225'  thick;  40'  to  45'  between 
E  and  D;  30'  between  I)  and  C;  85'  between  C  and  B  and 
64'  between  B  and  A.  At  Hooversville  these  intervals 
average,  52',  35',  80'  to  85'  and  42'. 

The  Freeport  upper  "bed  E  has  very  little  commercial 
value,  rarely  over  3'  and  usually  parted  near  center  by  a 
band  of  slate. 

The  Freeport  lower  bed  D  has  no  greater  value  as  a 
coal  bed,  varying  from  2'  2''  to  4'  6",  and  where  thickest 
carrying  10"  of  slate  a  foot  above  the  floor ;  still  it  is  fre. 
quently  mined  for  calcining  the  limestone  bed  which  under- 
lies it  in  many  places. 

The  Kittanning  upper  bed  0"  is  also  largely  worked  lo- 
cally for  this  same  purpose,  the  Johnstown  Cement  beneath 
it  frequently  showing  3'  of  pure  limestone  on  top,  out  of  a 
total  of  6'.  The  coal  bed,  out  of  17  sections  measured, 
averaged  3'  8",  with  sulphur  1.5^  and  ash  8^.  As  far 
south  as  Hooversville  the  coal  usually  occurs  in  one  bench, 
strongly  characterized  by  a  laminated,  block  structure  and 
rarely  showing  any  bone  on  top.     (See  sections  plate  424.) 

The  Kittanning  lower  (Miller)  bed  B  shows  just  as  pro- 
nounced characteristics,  but  strongly  contrasting  with  those 
of  bed  C.  The  30  vertical  sections  on  plate  425  were 
selected  to  best  indicate  the  features  of  this  bed. 
Typically  it  is  a  double  bed  as  in  Cambria  and  Clearfield 
Cos.,  with  a  thick  upper  mining  bench  of  lustrous  columnar 
pure  coal,  separated  from  a  thinner  impure  lower  bench  by 
a  thick  bone  and  slate  parting.  This  lower  division  is 
rarely  exposed  in  the  mines  as  its  coal  is  too  impure  to 
work;  but  it  runs  from  6"  to  1'  6"  with  an  average  of  1'. 
The  parting  is  from  5"  to  10",  and  the  upper  bench  usually 
carries  from  2"to  4"  of  bone  on  top.  Thirty-three  sections  of 
this  mining  bench  gave  an  average  of  3'  10"  of  merchantable 
coal,  with  extremes  of  3'  0"  and  5'  2",  and  an  average  of  60 
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analyses,  from  samples  of  three  independent  observers, 
showed  sulphur  .880^  and  ash  6.108^,  closely  resembling 
the  chemical  character  of  the  Cumberland  coal  and  but 
slightly  inferior  to  the  celebrated  Pocahontas  (Flat-Top) 
coal  of  West  Virginia,  of  which  24  samples  gave  sulphur 
.744^  and  ash  5.544^.  It  might  be  remarked  as  a  curious 
incident  of  the  varying  importance  of  individual  coal  beds 
that  the  Kittanning  lower  bed  B  shows  a  decided  increase 
in  sulphur  and  ash  in  approaching  the  Viaduct  axis,  to 
such  an  extent  that  in  the  Second  basin  it  frequently 
carried  li^  sulphur  and  8^  to  10^  ash,  while  the  Kit- 
tanning  upper  bed  C,  everywhere  of  inferior  chemical  char- 
acter and  bed  section  in  this  part  of  the  First  basin*  shows 

*In  the  First  basin  south  of  Hooversville  to  beyond  Somerset,  the  S'it- 
tanning  upper  C  improves  in  chemical  character  though  it  gradually  be- 
comes parted  by  a  band  of  slate,  while  the  Kittanning  lower  B  is  largely 
underwater  level,  except  on  eastern  side  of  the  basin  towards  Negro  Mt. 

Along  Stony  creek  bed  B  has  been  first  opened  at  Kring's  station  on  the 
B.  &  O.  R.  R.,  but  on  the  west  crown  of  the  Viaduct  axis.  This  fact  has  led 
to  great  irregularity  of  bed  section  in  the  Ingleside  mine,  where  the  coal 
varies  from  2' to  4',  frequently  squeezed  (and  then  rendered  very  impure 
by  increased  percentage  of  iron  pyrites)  and  with  severe  dips.  It  is  220' 
above  the  creek:.  At  the  Bethel  mine  further  southeast,  between  Faust, 
well  station  and  Bethel,  the  same  coal  25'  above  track  level,  shows  a  main 
bench  3'  10"  to  4'  2";  slate  2"  to  6"  and  a  lower  bench  of  hard  coal,  not 
mined,  1'  6".  The  mine  is  subject  to  the  same  rolls  as  at  Krings  which 
renders  mining  expensive  at  times. 

The  Cement  seam  C  here  carries  a  sandy  roof  and  shows  3'  7"  to  3'  10"  of 
of  good  clean  coal  above  a  slate  and  limestone  (cement)  floor  Same  bed, 
and  cement  shows  at  Meyers  mine  above  mouth  of  Shade  creek  but  one 
bench  of  coal  3'  9"  thick,  separated  by  V  of  slate  from  the  cement  bed  5' 
thick. .  In  the  vicinity  of  the  bridge  the  bed  shows  one  solid  breast  3J4' 
thick,  the  thin  band  of  slate,  almost  invariably  present  near  the  bottom 
of  this  bed  not  having  made  its  appearance  far  north  of  Stoystown.  But 
in  going  southwest  this  slate  grows  steadily  thicker,  swelling  out  to  12" 
or  more  along  the  Castleman  and  becoming  a  regular  and  characterizing 
feature  of  this  seam  in  lower  Somerset  Co. 

The  same  coal  bed,  C,  close  to  water  level  near  month  of  Quemahoning,  is 
high  above  Stony  creek  at  Swank's  mine,  }i  mile  below  Hooversville. 
In  appearance,  structure,  thickness  and  general  character  the  bed  has 
undergone  little  change;  but  a  thin  though  persistent  band  of  slate  was 
noticed  for  first  time,  the  section  showing  coal  3'  thick;  slate  OV";  coal 
lower  bench,  1'.  Between  this  point  and  Hooversville  the  bed  has  been 
opened  in  several  places,  yielding  in  every  instance  from  3  to  3)4'  of  hard 
bright  coal  underlaid  by  its  band  of  cement  limestone.  It  shows  over  3' 
of  good  hard  coal  on  Lohr  proper*-   Hofween  Hooversville  and  Stoystown, 
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and  bed  B  is  also  opened  90'  lower,  fully  5'  thick,  but  parted  in  two  places 
by  two  bands  of  slate. 

At  Stoystown  both  the  ff'reeport  coals  outcrop  along  Stony  creek  and  for 
some  distance  up  Beaver  Dam  run.  The  Upper  Kittanning  C  bed  is  also 
above  water  level  along  this  creek  as  far  south  as  Listie  station  ;  but  the 
Lower  Kittanning  bed  B  hugs  the  creek  closely  and  can  be  opened  for 
drift  mining  with  difllculty,  except  to  the  southeast,  where  the  Negro 
Mountain  anticlinal  hoists  it  into  the  hills  along  Stony  creek.  At 
the  Specht  mine,  below  Sprucetown,  this  bed  shows  three  benches  of 
coal,  separated  by  thin  bands  of  hard  fire-clay  shale  3"  and  6"  thick, 
th«  coal  benches  being  2'  4'',  1'  5"  and  1'  10"  thick,  making  in  all 
&  6".  Upper  bench  yields  fairly  clean  coal  of  columnar  structure; 
crumbles  fine  in  mining  and  possesses  a  fine  lustre,  the  central  bench 
a  harder  and  decidedly  inferior  quality  of  coal.  Rolls  and  irregularities 
in  the  fire-clay  shale  underlying  this  bench  cause  it  to  vary  in  thick- 
ness from  a  few  inches  to  \\'.  The  lowest  bench  is  very  impure  and 
almost  worthless  so  that  the  entire  bed  cannot  be  relied  upon  to  yield 
over  4'  of  mining  coal.  The  (Jement  seam  C  is  opened  on  opposite  side 
of  Stony  creek,  some  distance  from  Specht's  and  much  lower  in  the  hills. 
Top  bench  2'  8"  to 2'  10";'parting  |"  and  bottom  coal  1'  0",  separated  by  6'' 
■of  slate  from  Johnstown  cement  bed  7'  thick.  The  upper  bench  is  com- 
pact and  shows  horizontal  cleavage ;  carries  iron  pyrites  often  in  large 
balls.  The  bottom  bench  is  slaty,  and  sample  of  whole  bed  would  show 
over  lj%  of  sulphur  and  over  \l\fo  of  ash.  Bed  D  has  been  opened  50' 
higher  and  3'  thick,  underlaid  by  an  equal  thickness  of  impure  limestone. 
Bed  E  also  outcrops  still  higher,  and  in  vicinity  of  Stoystown,  occasionally 
shows  a  double  structure,  two^coal  beds  each  3'  thick  separated  by  as  much 
as  8'  of  shale  (see  Stoystown^vertical  section  plate  421). 

Around  MostoUer  station  several  openings  indicate  that  bed  B  exists 
above  water  level  for  at  least  half  a  mile  up  and  down  the  railroad  as 
well  as  for  nearly^two  miles  up  Stony  creek  towards  the  Negro  Mountain 
axis.  This  bed  has  been  apparently  faced  recently  on  the  creek  imme- 
diately opposite  MostoUer's  saw  mill.  No  good  section  could  be  obtained 
although  showing  about  5'  of  soft  coal  with  its  lower  portion  streaked 
with  slate.     It  takes  water  level  about  200  yards  up  Wells  creek. 

Bed  C  is  opened  below;public  road  leading  to  Stoystown  at  Custer  bank; 
top  bench  3';  slate  1"  to  2^"  and  bottom  coal  10",  separated  from  the  cement 
limestone  by  8"  of  fire-clay  slate.  Coal  attractive  but  bottom  bench  im- 
pure, yielding  nearly  ifo  of  sulphur  and  over  10^%  of  ash.  Bed  D  is 
opened  35'  higher  and  about  30"  thick.  Bed  E  is  opened  at  Barnhart 
bank  in  next  ravine  south  ;  thin  and  dirty,  only  2'  10"  thick,  with  high 
percentage  of  both  sulphur  and  ash. 

All  these  coals  dip  westward  from  Wells  creek  intoWilmore  basin,  which 
closely  follows  line  of  Beaver  Dam  creek.  Hence  the  Cement  seam  C, 
opened  on  this  creek  by  J.  Kimmel,  a  short  distance  west  of  Wilt's  mine, 
is  75'  lower  in  elevation,  although  still  25'  above  water  level  in  Beaver 
Dam.  It  is  3'  4J"  thick,;with  usual  thin  parting  separating  upper  bench, 
2'  10",  from  lower  bench,  6";  upper  bench  is  alone  mined. 

Tho  Listie  Mining  andlManufacturing  Co.  is  the  only  commercial  de- 
velopment in  this  district,  on  the  B  &  O.  R.  R.  at  Snyder's  Station. 

The  Cement  Seam  C  is  their]principal  bed  opened  just  east  of  railroad 
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station  and  about  20C0'  feet  from  Wells  creek.  The  coal  has  about  100'  ot 
cover ;  but  clipping  northwestward  it  disappears  before  reaching  Wells 
creek  and  at  the  station  is  perhaps  30'  beneath  track.  Two  sections  of 
this  bed  are  given  below,  as  perhaps  this  is  the  best  point  to  see  the 
character  of  the  coal  in  this  region ;  No.  I,  a  general  section  as  given  by 
the  Superintendent;  No.  2,  my  personal  section  at  working  face  (see  plate 
423): 

Vertical  Sections  of  Bed  C  at  Listie  Mine. 

No.  J.  No.  2. 

Slate  roof.  Koof,  not  mined  0'  8" 

Top  coal  4"— 8"  average  0'  6" 
Slate,  0'  2"— 0'  4'' 

Coal,  V  6"  ^  Mining 

Slate,  0'  1 '  >  Section 

Coal,  3'  5'  ^  5'  0" 

Slate,  0'  2"-0  3i" 

Coal,  0'  8"— 1'  0" 

Bed  will  yield  41'  to  5'  of  coal  and  two  analyses,  submitted  by  the  com- 
pany, show  chemical  quality  far  above  its  average  in  the  county,  as  follows: 
V.  C.  ^6.\<fo,  V.  M.  17|fo,  sulphur  .63%  and  ash  4.51%  to  4.85%.  I  should 
hardly  anticipate  that  such  a  character  of  coal  can  be  regularly  shipped  in 
large  quantities  without  extreme  care  in  mining  and  preparation  ;  but  the 
coal  is  undoubtedly  in  excellent  condition  here  and  its  development  must 
have  a  good  effect  upon  the  neighboring  region,  where  it  has  a  large  area. 

Upper  Freeport  coal  E  was  opened  by  same  company  near  Geiger  Sta., 
where  the  coal  is  said  to  make  a  good  coherent  coke.  It  is  certainly  much 
softer  than  bed  C  with  long  columnar  structure,  friable  and  bright ;  but  its 
bed  section  is  thinner,  and  unless  it  is  mined  for  coking,  its  development 
will  naturally  be  retarded.  It  here  shows  top  bench  3'  7";  slate  0'  1";  bot- 
tom bench  0'  2'':  analysis  from  sample  submitted  by  the  company  shows  P. 
C.  71.656%,  V.  M.  19.144,  sulphur  .464%  and  ash  8.220%.  As  far  aS  my  ober- 
vation  extends,  this  bed  shows  at  its  best  at  this  point.  The  mine  seems 
free  from  rolls  and  the  coal  therefor  shows  its  full  thickness,  while  its  chem- 
ical analysis  is  very  favorable. 

The  Kister  opening  on  same  bed,  opposite  side  of  railroad,  shows  the  coal 
3' 6"  to  3' 8",  with  a  small  parting  near  floor.  Coal  remains  above  water 
level  along  Wells  creek  and  railroad  to  Sprucetown,  and  can  be  opened 
at  a  number  of  places;  but  its  area  east  of  railroad  Is  less  compact 
owing  to  effect  of  Negro  Mt  anticlinal,  which  hoists  this  coal  to  the  hill 
tops,  whilst  rendering  more  accessible  the  underlying  coal  beds  C  and  B. 
The  former  (bed  C)  near  headwaters  of  Wells  creek  measures  3|'  thick 
with  the  Johnstown  cement  7'  thick,  on  the  ReitE  farm.  Bed  D  outcrops 
50'  higher  2)^^'  thick,  and  while  impure  serves  to  calcine  its  limestone  bed. 
Finally  bed  B  has  been  opened  still  higher  on  Mowry's  land,  so  that  all 
'  three  seams  are  quite  as  good  and  accessible  as  at  Hooversville  and  Stoys- 
town. 

Bed  E  at  Larmon  opening  shows  3'  1"  thick  with  the  top  4"  somewhat 
bony  :  also  at  Noah  Biesecker  opening  close  to  Quemahoning-Somerset  line, 
iabout  40'  above  small  branch  of  Beaver  Dam  run,  beyond  which  point  it 
remains  above  water  level  across  the  Viaduct  all  through  the  south-eastern 
corner  of  Jenner  twp.    In  places  this  bed  is  reported  to  approach  4'  in 
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a  far  better  mining  section  in  the  Second  basin  in  northern 
Somerset  and  snch  an  improvement  in  chemical  character 
as  to  show  results  quite  as  favorable  as  the  Miller  seam  in 
the  Scalp  Level  district. 

The  BrooJcville  bed  A  has  no  value  attached  to  it  in  the 
First  basin,  though  it  is  exposed  above  water  level  from 
Scalp  Level  on  Paint  creek,  around  the  face  of  Stony  creek 
to  Foustwell  and  up  Shade  creek  for  several  miles.  A 
characteristic  section  at  Ott's  mill,  plate  424,  shows  1'  10" 
of  slaty  coal;  4"  of  slate  parting,  2"  of  bone  and  3'  6"  of 
bottom,  hard,  sulphurous  coal. 

Quemahoning  creek  runs  through  the  western  side  of  the 
Wilmore  basin  for  about  5  miles  between  Bethel  and 
Morgan's  mills  before  cutting  through  the  Viaduct  axis 
into  the  Johnstown  basin. 

At  Morgan's  mill  the  Conglomerate  No.  Xllis  brought  to 
daylight  and  the  three  lowest  beds  A,  B  and  C  of  the  Lower 
Productive  series  outcrop  in  the  hillside  east  of  the  woolen 
mill.     Bed  A  is  reported  to  be  full  3'  thick,  but  worthless. 

Bed  B  is  opened  at  a  number  of  places  here  and  towards 
Bethel,  everywhere  yielding  a  rich  pure  coal,  generally 
accessible.  At  the  Morgan  mine  it  is  4'  2^"  thick,  the  top 
bench  3'  thick,  with  two  thin  slate  partings  enclosing  a  3^" 
middle  coal,  leaving  10"  of  coal  in  the  bottom.  The  coal  is 
remarkably  pure*. 

The  Upper  Kittanning  O'  bed  outcrops  on  the  D.  Weaver 
property  2  miles  below  Morgan's,  where  it  is  only  40'  above 
the  creek  as  against  250'  at  the  mill.  It  shows  one  solid 
bench  3'  thick  as  in  all  northern  Somerset,  with  a  cuboidal 
structure,  and  the  coal  hard  and  bright,  almost  directly 
underlaid  by  6'  of  cement  rock. 

thickness ;  but  as  seen  in  tlie  mines  it  nowhere  exceeded  3'  6",  with  2"  top 
bony  coal  and  a  thin  slate  about  3"  above  floor.  The  valley  of  Beaver  Bam 
creek  being  very  flat  and  wide,  furnishes  many  excellent  shaft  sites  for  de> 
veloplng  this  portion  of  the  field ;  but  as  bed  E  lies  close  to  water  level 
throughout  the  basin  here,  shafts  of  80'  and  150'  in  depth  will  be  necessary 
to  reach  the  underlying  thicker  and  better  coal  beds  C  and  B. 

*In  the  Bowman  mine  and  at  William  Apple's  opening  at  the  head  of  a 
small  branch  of  the  creek  the  coal  shows  a  very  similar  section  only  both 
middle  and  lower  benches  are  5"  thick. 
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Coxe's  creek  rises  at  the  summit  near  Greiger  station  and. 
flows  soutward  along  the  railroad  to  the  Castleman  river  at 
Eockwood,  receiving  Kimberlin's  run  from  Fairview  village 
on  the  east  and  the  West  branch  and  Rice's  run  from  the 
vrest  above  and  below  Milford  station.  East  of  the  basin 
line  and  the  railroad  the  Lower  Productive  rocks  occupy 
the  surface  of  the  region  ;  to  the  west  of  the  synclinal  the 
Barren  Measures  are  the  surface  rocks  as  far  south  as 
Milford,  beyond  which  to  the  lower  end  of  the  basin  at 
Weimar's  grove,  these  rocks  only  occupy  detached  summit 
areas. 

The  Lower Kittanning  led  B*  is  opened  on  the  Zimmer- 
man farm  about  If  miles  southwest  of  Fairview,  although 
all  the  upper  beds  of  the  series  outcrop  in  this  vicinity. 
The  bed  varies  both  in  quality  and  thickness  and  in  this 
mine  shows  an  average  section  of  4'  carrying  4"  of  slate  a 
foot  above  the  bottom.  Sometimes  it  yields  a  good  clean 
coal  and  again  the  bed  is  both  slaty  and  pyritous  so  that 
any  single  sample  is  liable  to  do  more  or  less  injustice  to 
the  commercial  rating  of  its  fuel. 

The  Upper  Kittanning  bed  Cf  Js  found  about  75'  above 


*  At  Milford  station  the  same  coal  is  opened  at  a  number  of  points.  The 
Ankeny  mine  shows  a  partial  section;  top  bench  2'  2";  a  half  inch  slate  part- 
ing and  then  8"  of  coal.  Though  manifestly  sulphurous,  it  makes  a  quick, 
hot  fire  and  a  good  engine  fuel,  producing  little  smoke.  In  the  Brandt 
•mine  near  mouth  of  drift,  the  normal  section  shows  3'  7"  with  a  3"  parting 
7"  above  the  floor;  but  250'  from  outcrop  the  bed  is  troubled  with  rolls,  thick- 
ness very  variable. 

At  Baker  station  the  bed  has  been  opened  by  Mr.  Stutzman  showing  4'  of 
coal  at  crop  with  many  irregularities  in  the  mine,  and  from  3'  to  4'  thick  on 
the  William  Baker  farm,  where  the  small  slate  parting,  one  of  the  promi- 
nent features  of  the  bed,  was  observed  to  occur  with  great  persistency  and 
regularity. 

f  Along  Bedford  pike  towards  county  seat  both  beds  C  and  D  can  be 
traced  without  difficulty  for  the  entire  distance,  bed  E  occasionally  coming 
into  hill  tops.  The  Kimmel  mine  shows  C  (entire  section)  5'  5"  thick;  but 
the  bottom  bench  (2'  8")  is  alone  valuable,  capped  with  11"  of  slate  and 
1'  10"  of  coal  and  slate  above.  On  Henry  Fox's  farm,  still  further  west  it 
shows  a,  very  different  section,  in  all  4'  thick,  in  two  benches  with  3'  of 
slate  parting  6"  above  the  floor.  At  the  B.  Schaeffer  mine  i'  bj"  thick,  the 
soft  clay  parting  of  6"  coming  in  10"  above  the  floor.  The  Weymer  mine 
has  developed  this  bed  on  the  Fink  property,  a  short  distance  southeast  of 
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the  Zimmerman  mine  near  Pairview,  and  shows  about  3'  of 
coal  including  a  small  parting  of  slate  and  underlaid  by  about 
6'  of  highly  impure  limestone,  containing  nearly  4^^  of  car- 
bonate of  iron  and  25^  of  siliceous  matter.  This  bed 
crosses  the  Negro  Mountain  anticlinal  intact  and  has  been 
exposed  on  the  farms  of  Gr.  Walker  and  D.  Coleman. 

Around  Milford  and  further  south  bed  C  is  invariably  a 
double  bed  of  very  irregular  thickness,  as  opened  by  Mr. 
Stutzman  showing  its  characteristic  fire  clay  shale  parting 
1'  thick,  in  a  total  thickness  of  5'.  The  bed  has  never  been 
mined  in  this  vicinity,  but  is  known  to  exist  in  Coxa's 
Creek  valley  almost  all  the  way  from  Somerset  to  the  Cas- 
leman  river.  It  is  however  decidedly  the  most  important 
bed  of  the  series,  whilst  its  superiority  is  attributable 
largely  to  the  increased  thickness  of  the  seam.  On  Rhoades 
run  it  yields  upwards  of  7'  of  coal  on  the  Joseph  Myers 
farm,  parted  near  the  center  by  a  band  of  fire  clay  shale 
ranging  from  4"  to  1'  in  thickness,  and  on  adjoining  prop- 
erty increasing  to  2'  or  more.  Throughout  this  region  the 
swelling  of  the  dividing  shale  invariably  increases  the 
thickness  of  the  lower  bench,  the  upper  portion  of  the  bed 
remaining  regular.  Moreover  the  two  benches  of  coal  differ 
widely  both  in  structure  and  quality.  The  lower  bench  is 
firm,  compact,  and  bedded  in  horizontal  layers;  much  inter- 
mixed with  slate,  possessing  a  dull  lustre  at  the  fracture 
and  breaks  up  into  blocks  in  mining.  Still  it  makes  a 
stronger  and  hotter  fire  than  the  upper  bench  which  yields 
a  much  softer  coal,  of  columnar  structure,  unevenly  divided 
by^'a  thin  but  persistent  slate  band. 

■  The  Lower  Freeport  bed  D  is  present  as  a  thin  bed 
throughout  this  whole  basin.  In  the  Fairview  region  it  is 
2'  6"  thick  separated  by  2'  3"  of  fire  clay  shale  from  its 
limestone  bed  3'  6"  thick.  The  c&al  is  bright,  moderately 
soft  and  mines  easily*.     It  shows  rather  a  large  amount  of 

Somerset,  and  where  shafted  upon  at  water  level  it  carries  3"  of  top  bony- 
coal,  an  upper  bench  2'  3";  slate  parting  from  8"  to  13",  and  a  lower  bench 
1'  6". 

*  In  the  (ScActejfer  mine  it  shows  same  thickness  but  separated  from  its 
limestone  by.from  4'  to  8'  of  fire  clay  and  occurs  about  35'  above  the  Upper 
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iron  pyrites  and  practically  the  same  section  and  character 
at  the  Will  mine  to  the  north-west.* 

Upper  Freeporet  coal  bed  E  is  likewise  a  thin  seam,  con- 
fined mainly  to  the  hill  tops  along  the  Bedford  pike  and 
through  the  centre  of  the  basin  south  of  Milford  station. 
Its  outcrop  is  present,  but  sparingly  opened,  in  the  Fair- 
view  district  along  the  Bedford  pike,  and  where  opened  at 
the  J.  ScTiaeffer  mine,  about  60'  above  bed  D,  it  shows 
bright  handsome  coal  with  a  knife  edge  of  slate  about  a 
foot  above  the  floor.  It  makes  its  appearance  on  the  west- 
ern side  of  the  basin  just  west  of  the  outskirts  of  Somerset, 
and  ascending  the  hill  on  the  western  side  of  Coxe'  s  creek 
it  has  been  opened  at  several  places  on  Mr.  Hughes'  land, 
where  it  is  3'  9"  thick  but  largely  spoiled  by  carrying  4" 
of  bony  coal  on  top  and  two  partings  of  an  inch  thick  near 
the  bottom.  The  coal  is  soft  and  easily  mined  and  holds 
apparently  a  small  amount  of  sulphur.  It  cokes  easily 
being  preferred  to  either  of  the  lower  coal  beds  of  this 
region :  but  aside  from  all  other  considerations,  the 
amount  of  slate  in  the  bed  is  injurious  to  its  character  as 
merchantable  coal.f 

Between  Rockwood  and  the  great  Pinkerton  bend  the 
Castleman  river  runs  obliquely  across  the  WilTnore  basin 
before  cutting  through  the  Viaduct  axis  and  joining  the 
Youghiogheny  at  Confluence  in  the  Johnstown  or  Second 

Kittanniug  coal.  Along  Coxe's  creek  near  Somerset  the  bed  varies  from 
2' to  21'. 

In  the  Bhoades  Run  district,  on  the  Seibert  farm,  it  shows  3'  5"  thick;  the 
bottom  1'  7"  is  bony  and  separated  by  3'  of  fire  ctay  from  underlying  lime- 
stone-S'  thick.  Upper  portion  of  bed  yields  excellent  coal ;  and  on  Boyd's 
land  the  lower  bench  of  bony  coal  is  almost  entirely  replaced  by  good, 
bright,  clean  coal.  Near  J.  Kimmel's  house  the  coal  was  found  to  be  nearly 
3"  thick  near  its  final  western  outcrop  before  crossing  in  the  air  the  anti- 
clinal arch  near  Centreville.    It  abould  yield  about  3'  of  coal  hereabouts. 

•This  bed  is  spoken  of  in  the  Somerset  Co.  report  H  3  as  the  Middle  Free- 
port. 

t  The  Schupstein  mine  developed  this  coal  3'  8"  thick  and  shows  the  same 
upper  bench  2'  5''  thick  and  two  1"  slate  partings  above  and  below  a  middle 
bench  of  5",  so  that  these  partings  seem  to  be  quite  persistent  and  char- 
acteristic in  this  field.  Around  Baker's  station  this  coal  is  eroded  from  the 
bills,  although  it  catches  again  along  the  western  bank  of  Rhoades  run 
along  the  pike,  without  commercial  area. 
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basin.  The  Castleman  river  section,*  as  compiled  in  plate 
421  shows  the  entire  Loijoer  Productive  Measures  to  be 
present  here,  together  with  a  considerable  covering  of  the 
Barren  Measures.  The  Section  is  similar  to  those  made  in 
Clearfield,  Cambria  and  Centre  Cos.  in  the  north,  not  only 
in  its  main  features,  but  also  in  its  remarkable  resemblance 
to  them  in  its  minor  details.  The  most  notable  exception 
is  the  introduction  of  the  persistent  Johnstown  cement 
rock  and  the  thickening  of  its  overlying  Upper  Kittan- 
ning  coal  bed  C,  which  first  makes  its  appearance  in  Cam- 
bria Co.,  follows  southward  into  northern  Somerset  as  a 

*Coal  A  along  Oastleman  river  is  present  as  a  3'  6"  bed,  but  generally 
■worthless.  The  fire  clay  deposit,  occuring  below  this  ooal  at  Shoo  uly  tun- 
nel on  the  B.  &  O.  K.  R.,  is  an  almost  unfailing  accompaniment  of  this 
seam,  though  unusually  impure  and  abnormally  thick  there. 

This  is  probably  the  most  persistent  and  important  fire  clay  deposit  in  the 
coal  measures,  supporting  the  well-known  fire  brick  works  at  Sandy  Ridge, 
Poweiton,  Blue  Ball,  Wallaoeton,  Woodland  and  Hope  station  in  Clearfield 
C6.,  Benezette  in  Elk  Oo.  ;  Brookville  in  Jefi'erson  Co.,  and  at  Queen's  Run 
and  Farrandsville  in  Clinton  Co. 

Bed  B  comes  in  80'  higher  in  the  Castleman'  section;  but  very  little  is 
known  of  the  character  of  this  bed  in  this  valley,  and  there  seems  to  be 
good  reasons  to  believe  that  it  is  of  little  importance  economically,  being 
certainly  thinner  than  it  is  throughout  northern  Somerset  Co. 

Bed  C,  30  higher,  is  here  as  elsewhere  a  worthless  commercial  coal 
about  1'  6"  thick. 

Bed  C  is  the  most  important  bed  of  the  series  here.  Its  coal  is  some- 
what slaty  and  pyritous,  but  easily  mined  and  suitable  for  domestic  pur- 
poses and  for  calcining  its  underlying  magnesian  limestone.  It  is  easily 
recognized  by  its  occurrence  above  this  cement  rock  and  beneath  the  heavy 
massive  Freeport  sandstone ;  but  the  thick  band  of  impure  fire  clay  shale, 
dividing  It  into  two  benches,  is  an  unfailing  guide  to  its  identification  along 
the  Castleman,  thicker  here  than  elsewhere. 

The  Ei'reeport  sandstone,  though  of  variable  thickness,  becomes  a  conspic- 
aous  feature  of  the  Castleman  river  section,  being  massive  and  making  bold 
clifls,  20'  high  along  the  river.  It  has  a  somewhat  pebbly  character,  its 
pebbles  being  usually  elongated. 

Coal  D  is  little  known  between  Mineral  Point  and  Turkey  Foot ;  for  be- 
ing usually  only  about  2|'  thick,  it  cannot  be  mined  with  profit  even  for  do- 
mestic purposes.  Indead  it  is  not  known  at  all  in  the  Fort  Hiil  and  Har- 
nedsville  regions  along  the  river  in  the  Johnstown  basin ;  nor  at  Ursina  or 
Laurel  Hill  run.     (See  plate  426). 

Coal  E,  110'  above  0',  lacks  significance,  economically  considered,  owing 
to  its  attenuated  condition.  It  is  frequently  underlaid  by  moderately  pure 
limestone,  which  calcines  easily,  and  is  therefor  much  sought  after  by  the 
farmers. 
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3i'  single  bed,  and  south  of  Stoystown  parted  into  two 
benches  by  a  persistent  and  ever  increasing  fire  clay  shale 
parting,  which  becomes  from  2'  to  3'  thick  in  southern 
Somerset. 

The  Lower  Productive  Measures  are  almost  entirely  above 
water  level  at  Mineral  Point  in  the  Wilmore  ox  First  hasin. 
Coal  A  has  been  opened  high  up  on  the  flank  of  Negro 
Mt.  on  the  Togel  farm  where  it  is  reported  to  measure  6' 
thick,  but  largely  intermixed  with  slate  and  sulphur  bands. 
The  Clarion  bed  A!  has  likewise  been  opened  nearer  Min- 
eral Point  on  the  Wolfesherger  farm,  with  a  thickness  of 
3',  reaching  water  at  Mineral  Point. 

Bed  B  also  shows  here  as  a  double  bed,  about  4f'  thick, 
of  which  3i^'  is  good  coal.  It  has  one  conspicuous  parting 
1'  thick  above  the  bottom  bench  of  coal,  also  1'  thick.  In. 
the  upper  bench  of  2'  6''  it  carries  two  knife  edge  slates. 
At  Schaff'  s  bridge  about  1  mile  below  Mineral  Point,  this 
bed  is  said  to  yield  as  much  as  4'  of  good  coal,  opened  40' 
above  the  river. 

Bed  C  is  first  opened  on  the  Wolfesherger  property, 
measuring  6'  from  floor  to  roof,  but  parted  by  a  thick  band  of 
fire  clay  near  the  center.*  Around  Centreville,  on  the  Clay 
pike,  a  number  of  openings  have  been  made  on  this  same 
bed  and  1^  miles  south-east  of  Castleman  village  it  is 
mined  by  Henry  Sechler  with  a  top  bench  of  3';  slate  2" 
and  coal  8",  carrying  iron  pyrites  in  abundance. 
.  These  measures  are  again  exposed  for  100'  in  an  exten- 
sive side  cutting  on  the  railroad  a  few  hundred  yards  south, 
the  coal  having  two  coal  benches,  each  2'  thick  with  shale 
and  bony  coal  in  the  center,  2'  6"  thick.     Both  benches 

*  The  Johnstown  Cement  in  this  vicinity  is  about  6'  thick,  divided  by  thin 
shaly  partings  into  three  distinct  and  separate  bands,  the  middle  one  of 
which  is  best  adapted  for  fertilizing.  On  both  sides  of  the  river  at  Castle- 
man and  especially  along  the  north  bank  as  far  wesfc  as  Pinkerton  Point 
both  this  and  the  Freeport  coals  occur,  although  developments  are  entirely 
confined  to  the  Upper  Kittanning  coal.  Where  opened  by  Mr.  Hochsteter^ 
about  a  quarter  mile  south  of  the  village,  it  shows  as  two  benches  separated 
by  I5'  of  shale,  yielding  about  5'  of  coal.  Farther  south-west  both  coal  and 
limestone  are  exposed  on  ZufalVs  land,  the  coal  being  5'  7"  thick  and  in 
addition  a  fire  clay  parting  of  2',  with  1'  of  coal  in  the  floor,  the  upper  bench 
contains  7"  of  bony  coal. 
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are  mined  on  the  Nicholson  farm  and.  the  poor  quality  of 
the  lower  bench  was  proved  by  its  analysis  showing  no  less 
than  3.11^  of  sulphur  and  27.30^  of  ash.  The  upper 
bench  showed  V.  M.  71.32^;  F.  C.  19.82;  Sulphur  1.53  and 
Ash  6.49.  The  Heinbach  mine,  still  further  south-west, 
shows  the  coal  5'  6''  thick;  but  it  carries  3"  of  top  bony 
coal;  2'  of  good  coal  in  the  upper  bench;  bone  and  fire 
clay  shale  parting  2'  and  bottom  coal  1'  3",  the  latter  being 
again  inferior. 

The  Second  or  JoTinstown-Confluence  iasin  extends 
from  the  Cambria  line  to  the  Youghiogheny  river  as  a  syn- 
clinal about  7  miles  wide,  bounded  by  the  Viaduct  and 
Laurel  Hill  anticlinals. 

The  Pottsville  Conglomerate  is  uncovered  all  along  the 
top  of  the  mountain  from  the  Cohemaugh  to  the  Youghio- 
gheny. A  thin  covering  of  the  Lower  ProducUxie  Goal 
Measures  overspreads  the  lower  portion  of  the  eastern 
slope  of  Laurel  Hill,  and  where  this  mountain  is  cut 
through  by  the  Youghiogheny  river  in  a  gap  5  miles  in 
length,  even  the  Pocono  sandstone  formation  No.  X  is  ex- 
posed on  the  arch.  Vertical  sections  of  Nos.  XIII  and 
XIV  in  this  basin  are  given  on  plate  426. 

The  Tipper  Freeport  coal  E  lies  just  above  water  level 
in  the  heart  of  the  basin  along  Bens  creek  near  the  0am- 
btia  Go.  line,  and  its  outcrop  may  be  easily  followed  for 
3  miles  up  the  two  branches  of  Bens  creek,  though  it  is 
rarely  a  commercial  coal. 

■  In  tlie  Croyle  hanJc  it  shows  a  main  mining  bench  from 
3'  6"  to  8'  10"  separated  by  3"  of  slate  from  an  upper  coal 
bench  6"  thick  not  mined.  "  Sulphur  balls  "  are  occasion- 
ally met  with  in  mining,  but  to  no  unusual  extent.  The  same 
coal  bed  is  opened  at  the  Thomas  mine,  3  miles  up  the  south 
branch,  where  the  mining  section  will  not  net  over  3'  6", 
although  the  whole  bed  is  locally  enlarged  here  with  6"  of 
top  impure  coal;  V  of  slate  with  thin  seams  of  coal,  both 
above  the  main  bench;  and  8"  of  slate  and  1'  of  hard  bony 
coal  not  mined  at  the  bottom  of  the  bed.     (Plate  427.) 

The  Upper  Kittanning  coal  C  shares  with  the  Lower 
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Kittanning  coal  B  the  reputation  for  commercial  coal  of 
the  region.  It  underlies  the  Upper  Preeport  coal  by  about 
80'.  On  the  western  side  of  the  basin,  along  tthe  waters  of 
Bens  creek,  it  is  opened  at  several  places,  furnishing  from 
3'  0"  to  3'  6"  of  clean  coal,  of  fair  quality,  in  one  bench. 
Along  Stony  creek  and  along  the  branch  heading  up  to- 
wards Davidsville,  it  is  in  mnch  better  condition,  showing 
one  bench  nearly  5'  thick  of  which  the  top  9"  or  10"  is  bony 
and  the  bottom  4'  good  coal.  On  the  south  branch  of 
Bens  creek  it  is  mined  by  Lem  Eauffman,  Gable,  Wertz, 
Forest  Heirs  showing  everywhere  from  3'  to  3^^'  thick  and 
separated  by  thin  slate  parting  from  its  cement  limeston 
floor.  It  rises  just  about  with  the  water  towards  the  Viaduct 
axis  along  the  Davidsville  branch  and  is  opened  on  the 
James,  Kaufman  and  Yoder  farms,  mining  out  in  good 
lump  sizes  and  carrying  some  sulphur  balls  and  thin  plktes 
of  iron  pyrites  ;  on  the  whole  a^  satisfactory  steam  coal. 

The  Lower  Freeport  Goal  D,  is  everywhere  thin  through 
the  northern  part  of  this  basin  but  attains  a  certain  amount 
of  importance  from  the  fact  that  though  scarcely  reaching 
2'  in  thickness,  it  is  nearly  everywhere  underlaid  by  from 
2'  to  3'  of  good  limestone,  which  justifies  its  development 
locally  for  calcining  purposes. 

Around  Jennerstown  and  Jenners  cross  roads  the  beds  of 
the  Lower  Productive  Coal  Measures  are  exposed  along 
the  Bedford  pike  on  branches  the  Quemahoning  creek.* 

*  Vertical  coal  bed  sections  in  this  basin  are  given  on  plate  427.  Im- 
perfect openings  on  the  Covode  property  indicated  bed  E  to  be  4'  2"t 
with  two  1"  slate  partings,  enclosing  middle  bench  of  coal  5"  thick ;  upper 
bench  somewhat  bony  on  top,  3'  2"  thick  and  lower  bench  5"  thick.  Bed 
C'  ?  is  reported  to  measure  about  3'  thick,  underlaid  with  cement.  Near 
mouth  of  Beaver  Dam  run  bed  E  ?  shows  the  same  section  as  at  Covode's, 
with  the  parting  slate  only  0)4"  thick. 

Coal  C  is  opened  frequently  on  Quemahoning  along  branch  leading  up 
to  Sipesville.  In  the  Beam  mine  the  main  upper  bench  is  4'  thick  separated 
by  a  2"  slate  from  a  lower  bench  6"  thick,  all  underlaid  by  5'  of  limestone. 
The  main  bench  is  unusuUy  free  from  pyrites.  It  shows  a  peculiar  com- 
bination of  horizontal  laminae,  the  latter  form  of  structure  being  confined 
.  chiefly  to  the  center  of  the  bed.  An  analysis  shows  P.  C.  74.881%;  V. 
M.  17.235%;  Sulphur  .519%  and  Ash  6.545%.  In  the  neighborhood  of 
theroofandfloorthecoaliscompactandfirm,  its  toughness  beingdue  largely 
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South  of  the  divide  between  the  waters  of  the  Cone- 
maugh  and  Castleraan  the  developments  on  the  Lower  Pro- 
ductive coals  are  confined  almost  entirely  to  the  western 
side  of  the  basin  along  branches  of  Laurel  Hill  creek,  de- 
scending from  the  mountain. 

At  Bakersville  the  two  Freeport  coals*  have  been  opened. 
Both  beds  are  again  reported  with  thicknesses  of  5'  and  4' 
near  Kings  bridge,  at  the  crossing  of  the  Clay  pike. 

The  Upper  Kittanning  bed  C  f  was  also  once  opened 
here  and  is  reported  to  yield  on  an  average  of  about  5'  of 
coal,  separated  into  two  benches  by  a  thick  band  of  impure 

to  the  earthy  matter  mixed  with  it,  so  that  an  analysis  of  the  entire  4'  would 
hardly  yield  the  excellent  result  recorded  of  the  center  portion.  Both  the 
Freeport  coal  benches  show  above  this  mine. 

The  Beaghley  bank  (bed  C)  close  to  the  Viaduct  axis  on  headwaters  of 
Quemahoning  creek  shows  coal  exceedingly  regular  and  attractive. 
Upper  bench  4'  is  only  spoiled  by  carrying  knife-edges  of  slate  di£6- 
cult  to  separate  in  mining ;  a  persistent  2"  parting  divides  it  from  » 
lower  bench  3"  thick.  The  upper  bench,  from  a  personal  sample,  shows 
sulpher.670%  and  ash  11.675%.  In  the  Pile  mines  north-east  of  Sipesville 
the  top  bench  is  again  4"  thick ;  the  slate  parting  1|"  and  the  bottom  coal 
1\",  the  top  coal  again  being  mixed  with  almost  imperceptible  seams  of 
slate,  adding  largely  to  the  percentage  of  ash. 

Bed  E  is  believed  to  be  the  bed  opened  about  li  mile  due  west  of  Sipes- 
ville on  the  Berkey  and  Queer  properties  where  it  shows  3'  8"  thick  with 
two  thin  partings  near  the  center. 

»Bed  D  at  the  Schaeffer  mine,  near  Schaeffer's  mill,  2'  6"  thick  with  a  thin 
parting  8"  above  the  floor;  bed  B,  60'  higher  at  the  Mull  mine,  2'  11"  thick 
with  two  thin  partings  from  8'  to  10"  above  the  floor,  enclosing  1"  of  coal. 
The  upper  bench  is  soft  and  good  coal.  Both  these  beds  show  on  the  John 
Neer  farm,  bed  D  with  precisely  the  same  section  and  yielding  a  good  coal 
for  local  wants.  Bed  B  is  unopened  here  ;  but  at  the  Putmanfarm,  further 
down  stream,  it  is  3'  3"  thick  with  aslate  band  from  1"  to  3"  thick  about  6'' 
from  the  floor.  At  the  Barron  mine  1  mile  south-west,  it  has  been  exten- 
sively worked  4'  thick,  carrying  two  3"  bands  of  bony  coal  on  top  and  bot- 
tom. 

f  On  the  Faideley property,  about  3  miles  south  of  King's  farm  this  coal 
and  limestone  have  been  completely  exposed.  The  bed  shows  three  benches, 
2' 2",  0' 8"  and  r  7"  thick,  wih  partings  of  2"  and  8".  All  three  benches 
yield  impure  and  firm  coal,  mining  out  in  cubical  blocks,  the  coal  in  the 
lowest  bench  being  particularly  hard  and  compact,  from  contained  earthy 
matter,  and  bedded  in  horizontal  layers.  At  the  mouth  of  Brown's  run, 
near  the  old  abandoned  workings  on  the  Rose  or  Philson  eoal  of  the  Barren 
Measures,  bed  C  was  opened  at  the  Crowl  mine  and  is  here  represented  as 
a  double  bed,  little  more  than  2'  thick,  parted  by  3"  of  slate  near  the  center. 
Bed  E  was  partially  opened  here  at  the  old  Bush  mine  showing  2i'  of  in- 
ferior slaty  coal  of  at)  commer»ial  value. 
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fire  clay  shale  as  in  the  First  basin  along  the  Castleman 
river.  The  Johnstown  cement  is  nearly  6'  thick  and  as 
usual  divided  into  three  distinct  layers,  of  which  the  mid- 
dle one  furnishes  the  best  stone. 

At  the  Scott  mine,  near  Ursina,  bed  C'is  again  opened, 
having  fallen  about  with  Laurel  Hill  creek  to  this  point. 
It  shows  its  characteristic  slate  parting  and  limestone  and 
sinks  at  once  below  the  creek  going  west  from  the  Scott 
mine.  It  is  under  water  level  at  the  Ursina  bridge  but  re- 
appears beyond  Confluence  to  ascend  the  slope  of  Laurel 
Hill.  It  is  known  to  exist  at  Draketown.* 
"  Around  Harnedsville  bed  C  is  again  the  chief  source  of 
a  fuel  supply,  its  upper  bench  being  about  3'  thick  belovir 
which  comes  a  variable  fire  clay  parting  and  a  bottom 
bench  from  6"  to  JO".  Bed  B  is  supposed  to  crop  near 
water  level  from  2'  to  3'  thick.  Bed  E  is  100'  over  C  and 
only  2'  thick  over  limestone. 

Along  White's  creek  these  same  coals  are  exposed  with 
nearly  similar  section  (See  plate  427);  bed  Cat  the  McGlin- 
tock  mine  3'  6''  thick,  the  parting  6"  thick,  dividing  the 
bed  into  benches  of  2'  and  1'  in  thickness  and  associated 
with  bony  coal ;  bed  E  2'  on  Hannah' s  land  ;  and  bed  B  in 
unusually  good  condition  above  Listonvillef,  in  one  com- 
pact bench  4'  2''  thick.  Its  handsome  section  however  is 
spoiled  by  a  large  amount  of  iron  pyrites  and  thin  seams 
of  slate  so  that  its  analysis  shows  over  2^  of  sulphur  and 
over  10^  of  ash. 

Towards  the  Youghiogheny  gap  in  Laurel  ridge  both 

*It  was  mined  near  the  Brook  tunnel  and  reported  4'  thick  with  its  per- 
sistent band  of  fire  clay  shale.  Around  Fort  Hill  it  is  unequally  divided 
by  a  band  of  shale  varying  from  2  '  to  6'  in  thickness,  its  upper  bench 
averaging  3',  In  this  vicinity  bed  E  is  about  2'  thick  and  is  only  worked 
in  conjunction  with  its  underlying  limestone;  but  bed  A  has  local  value 
near  the  Brook  tunnel  where  Mr.  Augustine  reports  the  bed  4'  thick  and 
good. 

f  The  Upper  Kittanning  C  at  Listonville  is  said  to  show  5'  thick  parted 
unevenly  by  shale  1'  thick.  Probably  both  B  and  C  are  represented  in  the 
development  along  Chubb  run  to  the  south  of  the  National  road.  Here  the 
bed  identified  as  C  shows  its  fire  clay  shale  parting  swollen  to  5'  with  top 
coal  1-  3"  and  bottom  coal  1'  0'',  and  hence  an  entirely  worthless  bed.  Bed 
B  is  unopened. 
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tlie  Upper  Kitianning  C  and  Upper  Freeport  E  have 
been  opened' at  some  few  places  ;  but  these  exposures  call 
for  no  special  comment. 

South  from  Confluence  to  the  Maryland  line  the  Barren 
Measures  largely  occupy  the  basin,  the  Jiose  ov  PMlson 
bed  just  touching  water  level  on  reaching  the  town.  As- 
cending the  stream  to  a  point  within  3  miles  of  Smithfield, 
the  Upper  Kitianning  and  Freeport  coals  are  found  above 
water  level  on  the  Bohlen  farm,  the  former  showing  an  im- 
poverished section  2'  7"  thick,  with  2"  of  slate  1'  from  the 
floor.  Bed  E  is  3'  thick,  half  good  coal  and  half  bony  coal. 
At  Smithfield,  bed  C  is  above  water  level  on  the  Fayette 
Co.  side  and  is  Jmined  at  several  points.  It  is  4'  1"  thick 
but  carries  three  bands  of  slate.  The  variations  of  these 
several  coal-beds  in  the  Second  basin  are  graphically  shown 
on  plate  427. 

No.  XIII  in  Bradford  and  Tioga  Counties* 

Returning  now  to  the  northern  end  of  the  Bituminous 
Coal  Field  of  the  State,  to  take  up  a  second  and  more 
western  tier  of  coal  bearing  counties,  the  Bradford  and 
Tioga  Co.  maps  will  show  the  presence  of  three  widely  sepa- 
rated and  rudely  parallel  coal  basins,  containing  narrow  and 
detached  areas  of  the  Lower  Productive  (Allegheny  River) 
Coal  Series,  only  two  of  which  have  been  found  to  con- 
tain commercial  coal  beds,  as  follows :  1st.  The  Barclay 
(Towanda)  basin  of  Bradford,  and  2d.  The  Blossburg 
basin  of  Tioga  Co. 

Both  basins  are  characterized  by  containing  many  patches 
of  the  lower  coal  measures,  so  numerous  as  to  render  it 
difficult,  if  not  impossible,  to  portray  them  without  exact 
and  definite  instrumental  surveys.  These  advantages  were 
not  vouchsafed  during  the  period  of  their  examination 
(1878)  and  consequently,  so  far  as  the  Survey  records  are 
concerned,  much  of  value  and  interest  developed  by  more 
recent  mining  work  there  awaits  the  provision  of  a  second 

*Keport  G  :  F.  Piatt,  1878. 
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examination.  No  survey  of  the  Armenia  Mountain  top  was 
made  at  all,  so  that  it  is  still  uncertain  whether  workable 
coals  exist  there  or  not,  in  the  northeastern  extremity  of  the 
Tioga  Co.  coal  basin. 

The  Gaines  coal  basin  of  Potter  Co.  extends  geologically 
and  topographically  into  the  central  part  of  Tioga  Co.,  but 
with  its  trough  largely  filled  with  Conglomerate  No.  XII, 
the  coal  measures  occupying  two  detached  knobs  along  the 
Potter  Co.  line,  separated  from  each  other  by  the  valley  of 
Long  run.  These  summits  are  2200'  above  tide,  and  con- 
tain what  remains  of  the  three  so-called  ''Three  foot;' 
''Four  fooV  and  "■FivefooV  coal  beds,  lying  nearly  flat 
at  elevations  of  1000'  above  Pine  creek  and  Long  run. 
(Plate  428). 

The  famous  and  well  known  BLosshurg  basin  parallels 
this  Gaines  basin,  but  16  miles  to  the  southeast,  the 
intervening  anticlinal  having  been  eroded  down  to  the 
Chemung  rocks.  This  coal  area  is  about  16  miles  long  and 
4  mile  wide ;  but  the  basin  continues  into  Lycoming  Co. 
where  the  highest  ridges  are  capped  with  Conglomerate  and 
and  patches  of  the  lowest  coal  measures. 

The  Barclay  basin*  is  the  only  synclinal  holding  coal  in 
Bradford  Co.  and  is  a  moderate  sized  area,  confined  to  Bar- 
clay and  Leroy  twps.;  well  defined  topographically  and 
geologically — a  table  land  bounded  on  the  north  by  the 
Towanda  mountain  2000'  A.  T.  Schroeder  creek  is  practi- 
cally the  south  line  of  the  Lower  Productive  Coal  Meas- 
ures, one  small  patch  lying  to  the  south  of  the  railroad, 
between  the  main  creek  and  a  small  branch. 

Several  companies  mine  coal  from  the  Blossburg  basin  for 
the  northern  market.  The  coal  measures,  reported  by  Mr. 
Taylor,  in  eight  different  vertical  sections  (Rep.  G  page  146) 
are  from  300'  to  400'  thick,  and  carry  at  least  9  coal  beds, 
running  usually  from  2'  to  5'  in  thickness,  and  analyzing  20 


*  In  report  G  and  map  of  Bradford  Co.  the  outcrop  area  of  Bed  B  is  shown 
by  dotted  lines.  This  field  has  also  been  studied  and  reported  on  by  Messrs. 
Richard  C.  Taylor  in  1832 ;  Profs.  Johnson  and  Lesley  in  1840  and  1853 ;  J.  T. 
Hodge  in  1841  and  Franklin  Piatt  in  1877. 
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to  22^  volatile  matter,  and  6  to  S^  of  ash,  with  benches  of 
cannel-like  structure,  having  12  to  16^  of  ash.  The  beds 
in  the  western  part  of  the  field  carry  local  names,  from 
above  downward,  as  follows  (see  plates  429,  480,  431) : 

7.  Rock  Vein. 

6.  Seymour  or  Cushing  Vein. 

5.  Morgan  or  Dirt  Vein. 

4.  Cannel  Vein. 

8.  Blosa  Vein. 

2.    Bear  Creek  Vein. 
1.     Kidney  Vein. 

The  Bloss  vein  or  Bed  B  is  most  esteemed  and  most 
mined,  with  four  persistent  benches,  separated  by  thin 
parting  slates. 

The  iron  ore  deposits  of  the  coal  measures  received  con- 
siderable attention  in  early  years  ;  but  they  are  not  regarded 
as  of  much  value,  being  almost  entirely  kidney  or  ball  ore, 
neither  ri«h  enough  or  persistent  enough  to  work  with 
profit. 

In  the  Barclay  basin  the  bottom  coal  A*  is  thin  (2'  to 
3')  and  not  now  worked  ;  but  bed  B,  60'  to  80'  higher,  has 
been  long  famous  for  the  excellent  steam  raising  qualities 
of  the  coal,  while  taken  in  connection  with  its  proximity 
to  market  (37  miles  to  Sayre  and  119  to  Geneva),  has  ren- 
dered the  development  of  this  basin  and  the  sale  of  its  pro- 
duct comparatively  easy  and  successful.  These  two  beds 
are  the  only  ones  of  importance  in  this  basin,  and  are 
locally  referred  to  as  the  upper  or  ^^Big  YeirC  and  the 
lower   ov-^^Three-fo6t   Vein^\ 

Average  analyses  of  each  of  the  two  coal  beds,  A  and  B, 
from  early  samples  of  Prof.  Johnson  show  : — 

Carbon.        Volatile  Matter.  Earthy  Matter. 
Coal  A,  3  samples,  65.5  17.17  17.33 

Coal  B,  5  samples,  69.23  19.26  11.61 

*  Mr.  Taylor's  seotioa  of  the  lower  bed  at  the  head  of  Pall  creek  shows 
no  less  than  five  benches  of  coal  from  above  downwards  respectively  Vl\", 
2",  91",  4"  and  5|"  thick,  separated  by  slate  bands  of  5",  4",  1"  and  2",  or  a 
totalof  3I5"  of  coal.  Another  section  of  the  same  bed  shows  but  two 
benches,  16"  and  15J",  separated  by  2"  of  slate.  The  upper  bed  in  one  place 
shows;  coal  benches  32",  19J"  and  21"  separated  by  slate  4"  and  7".  A 
second  opening,  coal  benches  of  35",  6",  20"  and  6"  and  slate  partings 
Of  11",  5"  and  3'!;  mining  coal  5'  1"- 
8* 
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~J.  T.  Hodge  in  the  Mrst  Geological  Suney,  1841,  gives 
a  section  of  the  measures  exposed  at  Pall  creek,  reproduced 
in  plate  429,  in  which  the  two  coal  beds  are  found  81'  apart. 
The  upper  or  main  bed  is  found  from  4'7"to5'7"  thick,  worked 
at  Mason^s,  and  at  Gatiss'  where  it  was  found  5'  9"  thick, 
sandstone  roof  and  fire  clay  floor. 

It  showed  there  the  following  typical  section  :  (See  plate 
432). 

Sed  B:     Gatiss  Mine 

Coal,  not  mined,  very  bituminous, 0'  8"  to  0'  10' 

Parting. 

Coal, 2'  4' 

Slate 0'  9' 

Coal  (blacksmith'band), 0'  6" 

Slate 0'  4"  to  0'  5" 

Coal  (suitable  for  grate), 1'  8" 

Slate, 0  6" 

Coal 0  6" 

Fireclay. 

The  lower  bed  A  is  about  3' ;  the  only  one  found  on  the 
mountain  between  Carbon  creek.  Middle  branch  and  South 
branch. 

The  Messrs.  Lesley  note  the  presence  of  sandstone  and 
shales  as  the  highest  coal  measure  rocks  of  the  Schroeder 
creek  region,  "carrying  a  layer  or  two  of  very  hard  and 
sometimes  pebbly  rock";  under  them  lies  Bed  B,  hy  to  9' 
thick.  Then  80'  of  interval,  shale  and  sandstone  and  flinty 
thin  bedded  sandstone,  without  shale  down  to  coal  A,  from 
1'  to  3^'  thick,  but  inferior ;  bony  and  sulphurous.  Bed  B, 
on  the  contrary,  always  furnishes  "a  pretty  good  and 
generally  superior  coal,  and  yields  very  nearly  6'  of 
merchantable  coal,  free  from  sulphur  and  making  a  good 
hollow  blacksmith  fire;  burns  with  a  rich  flame  and  leaves 
a  small  precentage  of  ash.  It  is  disposed  to  part  in  three 
main  layers  ;  the  top  and  middle  layers  are  the  best." 

Two  good  sections  of  the  measures  holding  coal  beds  A 
and  B,  made  on  Coal  run  and  along  the  Barclay  R.  R.  in- 
cline plane  on  Schroeder  creek  are  given  in  plate  429  with 
other  sections.  A  small  coal  is  sometimes  noticed  at  20' 
and  36'  above  bed  B,  but  is  of  no  commercial  importance, 
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Coal  bed  B  is  the  bed  which  has  given  in  the  past  and  now 
gives  value  to  the  Barclay  coal  basin.  Large  amounts 
of  coal  have  been  mined  from  this  bed  at  the  Bar  clap 
mines  of  the  Barclay  Railroad  &  Coal  Co.  and  from  the 
Schroeder  rrdnes  of  the  Carbon  Run  Coal  Co. 

In  its  notmal  condition  it  is  always  a  tripple  bed,  con- 
sisting of  three  benches  of  coal  separated  from  each  other 
by  varying  thicknesses  of  slate.  The  lower  bench  coal  is 
friable,  columnar,  deep  black,  free  from  slate.  The  middle 
bench  is  friable,  columnar  and  black.  The  upper  bench, 
cubical,  harder,  does  not  crumble  and  has  no  regular  slate 
layers.  Typical  measurements  of  this  bed,  taken  from 
notes  of  P.  F.  Lyon,  formerly  chief  engineer  of  the  Bar- 
clay mines,  show  the  following  variations  in  different 
parts  of  the  mine :  (see  graphical  illustrations,  figs.  3, 
4  and  5  on  page  plate  432). 

No.  1.  No.  2.  No.  S. 

Coai,  top  bench.  1'  9"  1'  10"  1'  6" 

Slate,  C  8"  0'    2"  2'  0" 

Bone  coal,  0'  6" 

Coal,  0'  8"  0'    6"  V  3" 

Slate,  0'  6"  0'    6"  0'-6'  0" 

Goal,  bottom  bench,  2'  6"  0'  10'  2'  9" 

These  variations  are  very  great  and  in  comparatively 
short  distances;  and  this  is  characteristic  of  the  whole 
basin.  However  taking  this  coal  bed  B  with  all  its  varia- 
tions at  the  Barclay  mines,  and  it  averages  about  5,000 
tons  to  the  acre,  or  3i'  of  clear  coal.  Various  analyses 
of  this  coal  are  given  in  report  G  page  132;  but  an  aver- 
age specimen,  representing  the  "run  of  the  mines  '  as 
shipped  to  the  market,  yields  on  analysis  as  follows:- 

770 

^**^'';  ■  ■.;.; .'. 17.110 

Volatile  matter m^ 

Fixed  carbon ^^^ 

Sulphur, loieOO 

Ash, 

The  Schroeder  mines  on  Carbon  run   are   also   opened 
b  d  B  where  a  measured  section  is  as  follows:— (Plate 

432  fig-  6)- 
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1.  Coal,  upper  bench,  friable  and  columnar,  irregu- 

lar, good  character;  blacksmith  coal,  ...  0'  1" — 0'  6' 

Slate  parting, 0   1"— 1'  6" 

2.  Coal,  middle  bench;  harder,  cubical  structure,   .  3'  7" 
Slate, 0'  2"-0'  V 

3.  Ctoai,  lower  bench;  friable  and  columnar,  .  .  .   .  i'  8^' 

Analyses  of  the  middle  and  lower  benches  gave: — 

Middle.  Lower. 

Water, 940  .850 

Volatile  matter, 17.845  16.755 

Fixed  carbon, 72. 155  69.390 

Sulphur 670  .715 

Ash, 8.390  12.290 

The  yield  of  coal  is  about  6,000  tons  an  acre  and  this 
may  be  taken  as  the  average  yield  in  the  western  part  of 
the  Barclay  basin.  The  analysis  of  the  middle  3'  7"  bench 
shows  results  quite  similar  to  the  Barclay  mines,  with  a 
slightly  decreased  percentage  of  both  sulphur  and  ash. 

To  the  east  of  the  Barclay  mines  there  are  numerous  trial 
openings  on  bed  B,  but  no  mines  opened  for  shipment. 
On  McKraney's  run  the  bed  shows  in  a  nearly  solid  bench 
5'  9"  thick  ;  but  at  the  extreme  east  end  of  the  basin,  at  the 
old  Mason  mines,  the  bed  is  again  split  up  with  thin  slate 
and  bony  partings,  in  all  4'  7^"  thick,  but  so  intermixed 
with  fine  layers  of  slate  as  to  add  largely  to  the  percentage 
of  ash  in  the  coal.  Such  is  the  condition  of  the  coal  also 
in  the  old  Northorp  mine,  where  the  coal  has  a  massive 
sandstone  roof,  filled  with  Lepidodendron  impressions. 
(Plate  482  fig.  9.) 

South  of  Schroeder  creek  bed  B  has  a  limited  out- 
crop on  the  top  of  the  hill  45'  higher  than  in  the  Mason 
mine  with  an  average  cover  of  only  40';  but  the  bed  is  still 
triple,  with  coal  benches  of  8",  7"  and  1'  6''  thick,  separated 
by  bands  of  slate  3"  and  2"  thick.  From  these  facts  it  will 
be  noted  that  bed  B  is  larger  and  cleaner  in  the  western 
half  of  the  basin  than  in  the  east  end  ;  and  that  whilst  it 
varies  greatly  in  size  and  character  yet  its  condition  at  the 
Schroeder  and  Barclay  mines  is  greatly  superior  to  its  av- 
erage condition  as  developed  east  of  those  points. 

Coal  bed  A  in  the  Barclay  basin.  The  interval  between 
bed  B  and  bed  A  is  lurgely  sandstone,  and  though  the  lat- 
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ter  coal  has  been  opened  in  many  places  it  has  been  no- 
where mined  for  shipment.  On  Fall  creek  it  shows  two 
benches,  7"  and  6"  thick,  separated  by  8"  of  slate  ;  but  in 
many  other  trial  pits  it  shows  from  2i'  to  3'  of  fair  coal.. 
Analysis  :  Water  .850^;  V.  M.  1.6.625^;  F.  C.  67.292^;  Sul- 
phur .498^  and  Ash  14.735^.  This  seam  has  been  opened- 
repeatedly  east  of  Barclay,  2J'  to  3'  thick. 

Nearly  all  the  Barclay  coal  is  a  true  semi-bituminous 
fuel,  with  relationship  of  volatile  hydro-carbon  to  fixed  car- 
bon, 1  to  4.0939.  It  is  largely  used  for  generating  steam  on 
the  locomotives  of  the  K  Y.,  L.  E.  and  W.  R.  R.  and  the 
N.  Y.,  Central  R.  R.  and  its  connections.  The  following 
table  of  the  various  benches  of  bed  B  at  the  Scliroed&r  and 
Barclay  mines  conveniently  shows  the  general  character  of 
the  marketable  coal. 


Bed  B,  Barclay. 

BedB,  .Schroeder. 

it 
•a 

Upper 
bench. 

Middle 
bench. 

Lower 
bench. 

1 

0} 

Middle 
bench. 

Lowell , 
,  bench. 

Water 

.730 
17.220 
69,840 

.795 
11.415 

.760 
16,405 
62.172 

.613 
20.050 

.880 
16.660 
73.257 

.643 
8.660 

.770 
17.110 
70.744 

.776 
10.600 

.910 
17.845 
72.166 

.670 
8.390 

.850 
16.765 
69.390 
■    .716 
12.290 

Volatile  matter,  .  .  . 

Fixed  carbon 

Sulphur, 

Ash,  . ; 

16.625, 

67  292 

.493 

14.735," 

Coke  per  cent 

Cotor  of  ash 

100.00 
82.05 

Gray. 

100.00 
82.835 
1     Gray, 
<  yelluw.    >■ 
1    tinge. 

100.00 
82.46 

Gray. 

100.00 
82.12 

Gray. 

100.00 
81.215 
I   Gray.       1 
X  yellow    J- 
1    tinge.     ( 

100.00 
82.495 
I    Gray,     1 
X  yellow    \ 
\    tinge.     1 

lOO'OO 
82.625' 

Gray.  ' 

An  average  of  six  analyses  of  coal  from  bed  B  at  these 
two  mines  gives  the  following  result,  which  closely  indi 
cates  the  real  character  of  the  merchantable  coal. 

Water, -822 

Volatile  matter, 16.999 

Fixed  carbon 69.593 

Sulphur, ■   • 702 

Ash, , 11-884 

The  Blossburg  Basin  in  Tioga  County. 

This  is  a  canoe  shaped  synclinal  basin,  remarkably  eym- 
metrical,  extending  from  a  point  just  beyond  FaU  Brook' 
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on  the  east  to  and  beyond  the  Baclie  mine  on  the  west  side 
of  Wilson  creek.  General  strike  is  N  19°  E  and  S 19°  W. 
The  principal  points  of  development  are  the  Fall  Brook 
mines ;  Morris  run ;  Blossburg ;  Arnot*;  Landrus  and 
Antrim,  a  distance  of  about  20  miles,  with  a  width  of  basin 
averaging  about  3  miles,  with  all  the  above  named  places 
closely  marking  the  synclinal  axis  of  the  basin  with  the 
exception  of  Fall  Brook  which  lies  to  the  south-east. 

The  drainage  streams  represent  an  enormous  destruction 
of  coal  area;  but  they  have  also  afforded  an  easy  and  economi- 
cal outlet  for  nearly  all  the  coal  left  in  the  basin.  Geographi- 
cally this  Blossburg  basin\  occupies  a  commanding  posi- 
tion for  a  cheap  supply  of  soft  coal  to  the  markets  of  New 
York  State. 

The  Fall  BrooJc  Coal  Co.  have  been  mining  on  a  large 
scale  for  years  in  the  most  eastern  part  of  the  Blossburg 
coal  basin  and  a  complete  vertical  section  of  the  measures, 
reported  by  Mr.  Hardt,  chief  engineer,  is  given  in  plate 
430,  fig.  1,  together  with  Mr.  Piatt's  section  (fig.  2).  The 
top  coal  bed,  known  locally  as  the  ^^  Seymour  or  Cushing 
seam,''^  is  given  as  2'  8"  thick,  but  is  not  mined  for  ship- 
ment, being  rather  high  in  sulphur.  The  second  coal,  the 
^'■Morgan  or  Dirty  seam,''^  is  oi  still  less  importance ;  but 
the  sandstone  between  the  two  beds  is  one  of  the  most 
marked  and  persistent  in  the  Blossburg  basin  and  is  known 
everywhere  as  the  "  Monkey  ledge,''''  40'  to  60'  thick,  current 
bedded,  with  occasional  massive  plates,  and  numerous 
layers  of  conglomerate  in  thin  plates  with  white  rounded 
quartz  pebbles.  The  "Morgan  seam'"  of  coal  lies  beneath 
this  sandstone  but  is  too  much  intercalated  with  slate,  dirt 


*The  illustration  on  plate  431  is  a  cross  section  at  Arnot  showinj;  the  Bloss 
and  Seymour  coal  beds,  respectively  beds  B  and  C,  and  also  showing  the 
north  outcrop  to  be  120'  higher  than  the  south  side  of  the  basin. 

t  Mr.  R.  C.  Taylor  in  a  report  on  this  field  published  in  1833  has  given  8 
very  complete  vertical  sections  in  different  parts  of  the  basin,  all  of  which 
are  given  in  report  G  page  146  to  156. 

The  report  of  the  First  Pennsylvania  Survey,  made  during  a  period  of 
great  activity  in  the  region  around  Blossburg,  likewise  incorporates  several 
excellent  vertical  sections  which  are  figured  in  plate  431. 
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Shonrjijg  the  ma.iB  or  "Moss  SeamlLed  B.  outcivpping  at  the  North  SJoss  township  Jine, 
4J2'aho^e^is  outcrop  Jn  the  centre  of  the  synclinal  at  Arnot ;  and  sliowing  also  Led  C 
fying  JS4' above  the  BIoss  heel,  B.  Published  by  permission,  from  a  t^amng  rn&de  for  tlie 
Slossbtirg  Coalthmpauy,  ly  S.B.E21iott,  Manager.-  ^ 
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and  clay  to  be  economically  mined  in  a  clean  condition  for 
the  market.  The  '^  Bloss  coal  ied,^'  usually  identified  as 
bed  B  of  the  Allegheny  series,  is  the  next  bed  in  descend- 
ing order  and  by  all  odds  the  most  important  seam  of  the 
basin. 

Under  the  name  of  the  '■'■  Blossburg  coaV  this  fuel  has 
won  for  itself  a  most  excellent  reputation  in  the  markets  of 
New  York  State  and  several  million  tons  of  it  have  gone  to 
supply  the  demands  of  that  region.  The  bed  varies  from 
3'  4''  to  5'  in  thickness,  averaging  about  4'  6"  In  places  it 
has  no  regular  parting  slate  but  elsewhere  it  carries  8"  of 
that  substance  in  three  layers,  with  usually  6"  of  bottom  coal 
under  the  lower  slate.  An  average  specimen  from  the  Fall 
Brook  mines  shows  this  coal  to  contain  about  \%\i  of  vola- 
tile matter,  70^  of  fixed  carbon,  .661^  sulphur  and  9.185^ 
ash.  The  Bear  creek  seam  occurs  from  20'  to  40'  beneath 
the  Bloss  bed  and  is  from  2'  to  3'  thick  in  places ;  but  it 
will  average  more  nearly  \\'  in  the  region  generally,  and  is 
consequently  not  a  commercial  seam,  besides  containing 
more  ash  than  the  Bloss  bed  above  it. 

The  Morris  Run  mines  are  opened  three  miles  east  of 
Blossburg  and  about  2  miles  west  of  Fall  Brook.  A  verti- 
cal section  at  this  point  is  given  on  page  plates  480  and  431. 
The  Seymour  seam  has  been  also  opend  here  and  is  called  a 
2i'  bed ;  but  as  at  Fall  Brook,  Arnot  and  Antrim  it  every- 
where carries  more  sulphur  than  the  Bloss  coal,  averaging 
about  2^,  which  renders  it  doubtfully  commercial  at  the 
present  time.  The  Bloss  led  is  here  at  its  very  best,  fully 
/)'  or  more  of  clean  coal,  and  lying  so  well  for  easy  mining 
that  a  single  mine  has  yielded  1500  tons  of  coal  daily  when 
the  demand  is  active.  An  average  specimen  of  the  coal  as 
shipped  to  market  from  this  mine  yields  as  follows :  Water 
1.120^;  V.  M.  18.570$?;;  F.  C.  72.097^;  Sulphur  .583^;  Ash 
7.630^.  This  shows  a  most  excellent  steam  coal,  free  from 
injurious  impurities  and  fully  justifying  the  reputation  of 
these  mines  after  a  shipment  of  several  million  tons  of  coal 
to  the  general  market. 

At  Arnot  the  Blossburg  Coal  Co.  have  mines  opened  3 
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miles  west  of  Blossburg,  and  a  very  complete  and  efficient 
plant.  The  measures  exposed  resemble  in  their  main  fea- 
tures the  sections  at  Fall  Brook,  Morris  Run  aad  Blossburg. 
The  Seymour  and  Bloss  beds  are  separated  by  about  135' 
of  measures,  90'  of  which  is  solid  sandstone  and  the  balance 
slaty  sandstone  and  slate.  The  Seymour  bed  has  been 
worked  for  shipment  at  Arnot  and  will  average  about 
2' 8"  thick,  with  an  analysis  reported  in  G  page  179  show-  . 
ing :  .907^  sulphur  and  only  4.753$^  of  ash,  undoubtedly  of 
higher  character  than  would  be  yielded  in  average  work. 
The  intermediate  coal  beds  are  not  opened  for  shipment  and 
have  usually  proven  themselves  as  small  and  valueless.  The 
"monkey  ledge"  shows  the  same". characteristics  here  as  at 
Fall  Brook.  The  Bloss  bed  is  again  the  principal  coal  seam 
worked  for  shipment,  of  excellent  character  and  very  regu- 
lar in  average  thickness,  yielding  about  8'  6"  of  clean  coal 
or  6000  tons  to  the  acre.  The  coal  however  is  divided  into 
benches ;  the  partings  are  very  persistent  and  recognizable 
under  their  change  in  thickness.  The  coal  separates  cleanly 
from  the  parting  slates  except  the  middle  bench  which 
shows  a  tendency  to  stick  to  the  bone  coal  beneath  it.  An 
average  section  shows  as  follows :  coal,  top  bench  1'  0''; 
slate  0'  1";  coal,  middle  bench  0'  8";  bone  0'  2";  coal,  bottom 
bench  1'  8";  slate  0'  If;  coal  "mining"  0'  8".  The  latter,  is 
used  for  bearing  in  and  is  therefore  destroyed  in  mining. 

Analyses  of  the  three  benches  are  given  in  Report  G  page 
181,  as  follows : — 

1.  Top  Bench.  2.  Middle  Bench.  3.  Lower  Bench^ 

Water,  1.190  .940  LllO 

Volatile  matter,  20.755  20.640  18.790 

Fixed  carbon,  71.697  64.306  63.428 

Sulphur,  1.023  .914  .602 

Ash,  5.335  13.200  16.070 
No.  3.  yields  nearly  one-half  the  coal  mined;  its  ash  is  not  so  high  usually. 

The  Bloss  bed  averages  here  3'  to  3^'  of  coal,  though  the 
variations  of  section  in  any  one  mine  are  pronounced.  The 
top  bench  is  probably  the  most  regular,  about  1'  thick,  and 
carries  usually  a  band  of  iron  pyrites.  The  slate  partings 
run  from  2''  to  18",  all  varying  greatly.  (See  plate  432.) 
Most  of  the  coal  mined   at    Arnot  is  shipped  for  steam 


P'-"^"  4-52.. 


cJrXW  /f//eg/)eny  Ga/5crics   Brjdford^'><f  Wog^  ^s 


.  Bsrchy.  (oj/  &j^n'  iQ  Bradford  (Botr^</. 

Isolated  lengths  of  loagitudinsJ  Section 
to  Illustrate  Variations  in  Barclay  Coal Sed  (B.)  furnished  by  MrF.F.Lvon 


S^^^^^^^^ 


■  4,    1*   !,.•  wi.. 


— 

•!=■ 

_f!£^., ,        ,       .f'      .                                iW                                                                                „».■ 

SZyOmitteti 

E.                  B. 

^'V-'^-^^Z^L 

r-i^  ^  ^~  ^r""  -^^^^-^--^1  H?:^  ^i^^"! 

!»»: 

_                                           ....•                                                  ,w 

Ycr^i'csf  Scci/ 


xi/ons     'B/ossburg  f/owcr  /f/Mj/7/7/nqJ  ScW  B 


(C-J+'  -   . 


ea 


'  o/ossaofg  Coal  &<rc/ 


II 

-5li*r 


d' Invilliers.]         the  blossburg  basin.  2273 

and  blacksmith  use  ;  but  some  considerable  effort  has  been 
made  to  utilize  the  slack  for  coking  purposes. 

The  Landrus  or  Bear  Run  mine  of  the  Blossburg  Coal  Co. 
is  situated  6  miles  west  of  Arnot  close  to  the  line  of  the 
Tioga  Division  of  the  N.  Y.,  L.  E.  &  W.  E,.  R.  TheBloss 
bed  is  worked  here,  and  Mr.  Dobson  supt.  writes  that  it  is 
cleaner  than  at  Arnot,  and  free  from  the  li"-'2''  sulphur 
band  in  top  bench  that  the  Arnot  mine  section  carries. 
There  is  however  a  sulphur  shale  below  the  middle  bench, 
the  section  being :  shaly  s.  s.  roof  ;  coal  1'  5'';  slate  0'  9"; 
coal  1'  4'';  sulphurous  slate  0'  2";  coal  0'  6";  fire  clay.  The 
bottom  coal  in  places  is  9"  thick  and'sometimes  disappears 
altogether.  The  whole  bed  is  undulating  and  irregular; 
but  the  coal  is  good  and  is  mined  to  the  extent  of  over  600 
tons  daily. 

The  Antrim  mines  of  the  Fall  Brook  Coal  Co.  are  situated 
8  miles  west  of  Arnot  and  west  of  the  deep  valley  of  Babb's 
creek.  A  vertical  section  of  the  measures  exposed  here  is 
given  on  plate  430  fig.  5.  It  shows  striking  differences  as  com- 
pared with  Morris  Run,  Arnot  and  Fall  Brook.  Some  coal 
beds  are  wanting ;  rock  intervals  are  different  in  character 
and  intervals  much  changed.  As  elsewhere  in  the  general  ba- 
sin the  Bloss  hed  furnishes  all  the  merchantable  coal  at  this 
plant,  although  the  Seymour  hed  is  stated  to  be  5'  6''  thick 
with  however  a  damaging  percentage  of  over  2.8^  of  sul- 
phur. The  Bloss  bed  is  5'  4"  thick  although  of  course 
running  down  very  considerably  in  various  parts  of  the 
workings.  It  proved  however  to  be  as  reliable  and  as  per- 
sistent in  size  and  character  as  at  other  places  in  the 
basin,  showing  .548^  of  sulphur  and  5.105^  of  ash,  with 
every  requisite  for  a  valuable  steam  fuel. 

On  Wilson  creek,  west  of  Antrim,  the  Bloss  bed  has 
been  opened  in  a  number  of  places  30'  to  40'  higher  in 
elevation  than  at  Antrim,  and  [has  been  mined  for  local 
use  for  some  years.  In  1877  the  region  was  almost  entirely 
undeveloped  with  the  exception  of  these  few  country  pits, 
the  basin  spooning  out  about  two  miles  west  of  the  Bache 
mine.     At  the  latter  point  the  bed  still  shows  a  triple  sec- 
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tion  from  S^'to  4'  thick,  carrying  thin  slate  partings.  Some 
of  the  coal  breaks  up  into  hard  blocks:  again  it  is  much 
softer  in  physical  strncture;  but  both  varieties  show  an  ex- 
cellent chemical  composition,  carrying  about  one-half  of 
one  per  cent,  of  sulphur  and  7^  of  ash. 

At  the  Mitchell  mine,  one  mile  west  and  nearly  opposite 
the  Antrim  mines  on  the  west  side  of  Wilson  creek,  the 
bed  again  shows  bright  and  compact,  with  much  mineral 
charcoal  but  still  carrying  the  same  characteristics,  with 
a  top  bench  somewhat  intermixed  with  bone,  yielding 
about  10^  of  ash.  The  coal  in  this  part  of  the  basin  is 
fully  equal  to  the  average  character  of  the  bed  as  mined  in 
the  larger  openings  and  also  holds  its  average  thickness 
well.  The  Bear  CreeTc  seam  has  also  been  found  2'  thick 
at  19'  below  the  Bloss  bed  at  the  Mitchell  mine.  (See 
plate  432  fig.  16.) 

The  Lmoer  Productive  Coal  Measures*  can  still  be  fol- 
lowed by  patches  left  on  the  hill  tops  south-west  on  either 
side  of  the  Babb's  Creek  valley  to  the  Lycoming  Co.  line  ; 
but  at  few  if  .any  of  these  places  is  there  much  merchanta- 
ble coal  remaining.  The  Conglomerate  rock  beneath  the 
Bear  Creek  coal  sweeps  around  the  basin  in  a  well  defined 
line,  and  when  the  Bloss  bed  comes  to  day-light  on  the 
north  outcrop  of  the  basin,  it  shows  its  full  size,  but  the 
coal  is  friable,  soft  and  columnar. 

Under  the  generic  name  of  "Blossburgf  Coal"  it.  is  as 
well  known  in  the  markets  of  the  western  and  north-west- 
em  states  as  the  Cumberland,  Clearfield  and  Broad  Top 
coal  is  known  in  the  tide-water  markets.  The  coal  has 
always  been  classed  as  semi-bituminous,  and  that  its  repu- 
tation as  such  may  be  better  understood,  the  following  av- 
erage of  eight  analyses  of  this  Bloss  bed  may  be  taken  to 
fairly  represent  the  coal  as  shipped  from  this  basin  :   water 

*Several  tables  of  analyses  of  the  different  coal  beds  occarrlng  in  the 
Blossburg  aoal  basin  will  be  tound  summarized  in  report  G  pages  196  to  200; 
but  the  Bloss  bed  or  Bed  B  of  the  Clearfield  region,  is  really  the  sole  com- 
mercial bed  of  this  entire  field,  and  almost  every  analysis  shows  this  bed  to 
be  of  uniform  good  quality  for  steam  and  blacksmith  purposes. 
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1.465^,  volatile  matter  19.471^,  fixed  carbon  68.974^,  sul- 
phur .686^,  ash  9.134^. 

The  Gaines  Basin*  in  Tioga  Co.  and  Pine  Ok.  in,  Potter  Go. 

This  small  coal  basin  occupies  a  limited,  area  in  the  cen- 
tral parts  of  Tioga  and  Potter  Cos.,  some  15  or  20  miles  to 
the  north-west  of  the  Blossburg  basin.  Although  its  syn- 
clinal axis  extends  completely  across  Tioga  Co.,  filled  with 
the  conglomerate  measures,  only  a  very  limited  portion  of 
it  in  Gaines  twp.  is  geologically  deep  enough  to  contain  the 
Lower  Productive  Goal  Measures  (plate  428). 

In  1877  this  region  was  but  sparingly  developed ;  but 
in  the  center  of  the  basin,  where  the  highest  geological 
measures  are  caught,  a  thin  bedded  sandstone  usually  much 
current  bedded,  35'  thick,  makes  the  hill  crest.  Under  it 
occurs  the  '■'•HurdGoal  Bed",  reported  22"  thick  and  20 
lower  than  the  Knox  and  Billings  coal,  mined  about  2  miles 
from  Gaines  P.  O.  It  has  no  regular  and  persistent  slate 
parting,  but  some  irregular  small  lenticular  masses  of  slate 
show  in  the  bed.  The  average  thickness  of  clean  coal  is 
about  3'  increasing  slightly  in  some  parts  of  the  mine.  The 
coal  is  screened  at  the  mine  and  is  largely  used  for  smith- 
ing purposes,  showing  about  .8^  of  sulphur  and  l^i  of 
ash,  but  with  largely  increased  percentage  of  volatile  mat- 
ter over  the  Bloss  bed,  amounting  to  28^.  This  is  consid- 
ered the  most  valuable  and  persistent  bed  in  the  basin  al- 
though it  is  subject  to  considerable  variations  in  thickness.* 

]No.1XIII  in  Potter  County. \ 

Four  or  five  synclinal  basins  which  cross  the  county  in  a 
north-east  and  south-west  direction  contain  patches  of  the 

*Mr.  Sanderson  Smitli  reports  having  found  8  different  coal  beds  in  this 
basin  all  of  which  are  referred  to  in  report  G  pages  224  and  225 ;  but  only  the 
Knox  and  £t72in£r«  bed  seems  to  be  of  workable  thickness.  A  vertical  sec- 
tion showing  sequence  of  the  measures  as  reported  by  Mr.  Sherwood  (re- 
port G  page  226)  confirms  this  statement.  The  general  limits  of  the  coal  are 
from  Assaph's  run  on  the  east  to  Long  run  on  the  west. 

t  Report  G3.  Surveyed  by  J.  P.  Lesley  in  1811 ;  H.  D.  Rogers  in  184C  and 
P.  Piatt  in  1879. 
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Lower  Productive  Coal  measures,  all  very  much  scattered 
and  of  inferior  commercial  importance.  The  Blosshurg 
basin  only  occupies  the  extreme  southeast  corner  of  the 
county  and  holds  but  little  if  any  of  the  coal  measures. 

The  Kettle  CreeTc  or  Oleona  basin  is  a  shallow  dimple 
occurring  midway  between  the  Blossburg  and  Gaines  coal 
basin  of  Tioga  Co.,  which  spoons  out  north-eastward  just 
beyond  the  limits  of  Potter  Co.  The  erosion  of  the  coal 
measures  in  this  basin  has  been  enormous,  and  it  is  some- 
what remarkable  that  a  coal  bed  has  been  opened  for  the 
local  supply  of  Germania  and  vicinity,  in  a  round  knob 
only  a  few  acres  in  extent  on  the  very  top  of  the  mountain 
crest.  None  of  the  other  small  patches  left  in  the  hill 
summits  in  the  center  of  this  basin  between  ravines  made 
by  the  branches  of  Kettle  creek  are  of  commercial  impor- 
tance or  accessible  to  present  railroad  facilities. 

The  Mill  Creek-Pine  CreeTc  basin  (a  prolongation  north- 
eastward of  the  Third  basin)  is  the  third  synclinal  going 
north  in  this  county  and  is  more  or  less  connected  geologi- 
cally with  the  Cowanesque  basin  by  reason  of  the  con- 
glomerate and  portions  of  the  coal  measures,  in  broken 
patches,  spreading  over  the  depressed  Chatham  anticlinal 
separating  the  two.  The  coal  producing  part  of  the  Pine 
creek  basin  lies  north  of  the  west  branch  of  Pine  creek 
and  is  a  direct  prolongation  of  the  Oaines  coal  basin  of 
Tioga  Co.  Coal  is  opened  in  numerous  country  pits  and  on 
Whittemore  run  it  has  been  drifted  into  above  the  Rore- 
backer  house  40'  above  a  massive  conglomerate  sandstone 
andshows3'2"  thick.  Thecoal  is  hardjMtha  jet  black  lustre 
and  upon  analysis  furnished  .9755^  sulphur,  9.845^  ash  and 
30.970^  of  volatile  matter,  making  an  excellent  coal  for 
domestic  and  steam  raising  purposes.  This  same  coal 
bed,  3'  2"  to  3' 4"  thick,  has  been  opened  in  numerous  places 
between  Pine  creek  forks  for  about  5  miles  west  towards 
Burrough's  school  house;  but  always  near  the  hill  tops  and 
under  a  light  cover.  It  is  usually  a  bituminous  coal  with  a 
proportion  of  volatile  hydro-carbons  to  fixed  carbon  of 
1:  1.7804.     In  the  subordinate  Cowanseque  basin  to  the 
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north  the  center  of  the  syclinal  is  largely  occupied  by  sub- 
oarbonit'erous  rocks  with  some  few  patches  only  of  the 
Conglomeraie  of  XII;  and  while  some  few  individual  de- 
posits of  coal  have  been  reported,  it  is  largely  barren. 
The  completion  of  the  Buffalo  and  Susquehanna  R.  R.  now 
gives  this  field  an  outlet  on  the  south  to  Williamsport  and 
to  the  north-west  to  New  York  State  and  Canada.  The 
most  striking  comparison  between  the  coal  from  this  basin 
and  the  Blossburg  basin  is  the  increase  of  fully  10^  in 
volatile  matter,  making  it  a  gas  coal  as  well  as  a  steam 
fuel,  although  its  increased  percentage  of  both  sulphur  and 
ash  would  militate  somewhat  against  [its  use  for  the 
former  purpose. 

The  Coud6rsport  basin,  next  north,!,has  a  well  defined 
canoe  shape,  holding  in  the  center  of  its  deepest  part  a  por- 
tion of  the  Pottsville  Conglomerate  No.  XII;  and  it  is  quite 
possible  that  the  two  small  patches  in  the  vicinityof  Couders- 
port,  on  opposite  side  of  the  Allegheny  river,  may  contain 
a  thia  cover  of  the  Lower  Productive  coal  measures.  The 
gray  massive  sandstone  layers  beneath  the  coal,  measure  60 
or  70'  in  all ;  contain  a  good  deal  of  conglomerate  and  are 
presumably  the  bottom  member  of  the  Pottsville  Conglom- 
erate No.  XII,  identical  with  the  Shiner  smile  conglome- 
rate of  Sullivan  Co.  and  the  Clean  conglomerate  of  Mc- 
Kean  Co.  About  50'  of  measures,  possibly  the  middle 
membes  of  XH,  overlie  the  massive  rocks  just  described,  and 
iabout  15'  above  the  base  is  a  coal  bed  16"  or  over,  opened  on 
the  west  side  of  Nelson  run.  It  probably  lies  within  the 
conglomerate.  There  is  another  coal  some  50'  above 
this  bed,  which  is  always  found  very  small  and  underlies  a 
limited  area  in  the  center  of  the  basin. 

No   XIII  in  McKean  County. 

The  Lower  Productive  Measures  in  this  county  are  so 
thin  (140')  and  so  devoid  of  commercial  value,  that  they 
have  been  treated  in  connection  with  the  Conglomerate 
Series  No.  X// (see  Chapter  CXVII.ofJhis  report ;  pages 
1873  to  1880.) 
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The  Clermont  (Clarion  A')  and  Bagus  (Lower  Kittanning 
B)  beds  are  the  only  two  members  of  the  AllegTv&rvff 
River  Coal  Series  in  the  entire  county ;  and  only  the  Cler- 
mont bed  has  been  mined.  The  general  section  of  this 
group  shows : 

1.  Gray  and  black  slate,  20' 

2.  Coal,  ^' 

3.  Gray  and  brown  sandstone,  40 

4.  Bagus  coal  (Bed  B),  2  9" 

5.  Fireclay,  ^'^ 

6.  Sandstone  and  slate,  8'  to  30' 

7.  Clermont  (Ferriferous)  sandstone,  4'  to  8' 

8.  Sandstone  and  slate,  30' 

9.  Clermont  coal  (Bed  A'),  3' 
10.  Fireclay,  3' 

Johnson  Run  Sandstone;  top  of  Conglomerate  No.  XII. 

Of  the  Dagus  coal  there  are  only  40  to  50  acres  in  the 
Clermont  basin,  ranging  from  2^'  to  3'.  In  the  Norwich 
basin  it  is  opened  at  the  Coal-pit  mine.  It  is  absent  in 
the  Alton  basin. 

The  Clermont  coal  has  its  largest  area  in  the  Fourth 
and  Fifth  basins,  and  has  been  mostly  mined  by  the 
Buffalo  Coal  Co.,  immediately  opposite  Clermont  station. 
It  has  also  been  worked  at  Buttsville,  in  the  Davis  hill, 
Lafayette,  and  at  several  localities  on  the  Lafayette  plateau 
between  Lafayette  and  Big  Shanty.  Though  its  area  is 
small  it  is  the  most  important  bed  proved  in  McKean  Co. 

In  Norwich  twp.,  at  the  head  of  Indian  run,  it  is  reported 
4'  thick;  in  the  Clermont  basin  of  Sergeant  twp.  2'  4"  to  3' 
6",  compact  and  brittle,  with  thin  partings  of  mineral  char- 
coal and  iron  pyrites,  giving  a  high  precentage  of  sulphur 
and  ash  and  nearly  40^  of  volatile  matter.  At  Clermont 
station  it  was  2'  6"  thick,  with  a  1"  ^bone  parting  8"  from 
top,  increasing  to  2'  9"  under  cover  and  showing  coal  3'  6" 
in  a  drill  hole. 

In  the  Fifth  basin  it  averages  2'  11"  asd  various  sections 
of  it  are  shown  on  page  plates  CCL  to  CCLIV,  in  vol.  Ill 
part  I  treating  of  the  Conglomerate  Measures.*     It  has 

•Where  various  vertical  sections  in  the  district  show  the  relationship  of 
the  coals  of  No.  XII  and  XIII,  furthermore  amplified  in  the  text  of  that 
volume. 
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been  doubtfully  recognized  at  the  Deer  Lick  opening  on  the 
summit  between  Long  brook  and  Warner  brook,  in  two 
benches  3'  2"  and  1'  6",  separated  by  clay  and  shale  1'  6". 
In  Davis  hill,  Lafayette  twp.,  the  bed  generally  occurs  in 
one  solid  bench  3^'  to  5'  thick,  with  occasionally  a  thin 
binder  near  top;  but  it  is  subject  to  many  local  variations. 
In  the  Davis  mine  it  averages  5',  slate  roof  and  fire  clay 
floor;  but  it  is  only  2'  in  a  drill  hole  north-east  of  Lafayette 
village.  Again  on  the  Newell  farm  it  rises  to  5',  whereas 
in  the  Kane  district  of  Wetmore,  it  is  rarely  over  2'. 
Hence  each  separate  locality  must  be  tested  independently 
to  ascertain  the  real  character  of  this  coal  bed. 

No.  XIII  in  Cameron,  Elk  and  Forest  Counties.* 

The  general  results  of  several  years  of  patient  work  in 
this  unstudied  field  seem  to  point  to  the  conclusion  that 
the  coal  beds  which  can  be  profitably  mined  are  confined  to 
Elk  and  Cameron  Co.'s,  the  former  county  containing  more 
coal  beds,  better  coal  beds,  and  beds  underlying  greater 
areas  than  the  latter;  and  that  there  were  excellent  reasons 
for  attaching  considerable  economic  value  to  the  Toby  creek 
and  Shawmut  coal  basins,  not  formerly  considered  of  much 
mining  value, — a  suggestion  which,  so  far  at  least  as  the 
Shawmut  basin  is  concerned,  has  proven  substantially  cor- 
rect and  of  great  importance  to  the  region. 

The  numerous  coal  outcrops  in  Forest  Co.  did  not  then 
nor  do  not  now  hold  out  much  encouragement  for  the 
establishment  of  a  successful  coal  industry  in  competition 
with  the  more  highly  favored  fields  to  the  east  and  south. 

*These  tbiree  counties  form  one  general  report  R  2,  the  field  work  for 
which  was  begun  during  1879  but  suspended  for  several  years  upon  the 
transfer  of  Mr.  Ashburner  to  the  Anthracite  district,  when  he  was  re- 
placed toalaree  extent  by  Mr.  A.  W.  Sheaf er,  to  whose  patient  care  and 
skill  much  of  the  excellent  detailed  work  in  this  district  is  due.  The  report 
is  accompanied  by  an  atlas  containing  three  geologically  colored  maps  of 
the  three  counties  as  well  as  a  number  of  other  valuable  charts  and  plates, 
not  the  least  valuable  of  which  is  one  containg  a  series  of  11  vertical  sections- 
oiihe  Lower  Productive  Ooal  Measures  and  the  Poitsville  Conglomerate 
In  McKean,  Elk,  Cameron  and  Jeflferson  Co.'s,  fiom  which  a  clear  insight 
can  be  gained  of  the  variation  and  extent  of  these  groups  in  the  several 
fields.     (See  plate  433  of  this  report). 


2280  GEOLOGICAL   SURVEY  OF  PENNSYLVANIA. 

In  Cameron  Co.,  tlie  Productive  Coal  Measures  are 
largely  confined  to  the  Cameron  coal  basin,  equivalent  to 
the  Caledonia  basin  of  Elk  and  the  Wharton  basin  of 
Potter,  the  whole  forming  the  Third  Bituminous  Coal 
Basin,  lying  immediately  west  of  the  Driftwood  or  Second 
Anticlinal  axis  of  Clearfield  Co. 

The  whole  basin  measured  from  the  Second  to  the  Third 
axis  is  about  14  miles  in  width;  but  the  area  occupied  by 
the  coal  measures,  including  the  Alton  group  in  the  Con- 
glomerate, is  confined  to  a  narrow  strip  of  less  than  2  miles 
wide  on  each  side  of  the  synclinal  axis.  To  the  north-east 
of  the  Sinnemahoning  creek  the  coal  measures  underlie 
only  the  highest  summits;  but  the  basin  gradually  deepens 
going  south-west  into  Elk  Co. 

The  coal  bearing  strata  extend  from  the  bottom  of  the 
Conglomerate  up  to  and  including  200'  of  the  Lower  Pro- 
ductine  Coal  Measures;  and  the  principal  developments  in 
the  basin  have  been  made  on  lands  of  the  Cameron  Coal 
Co. ,  between  the  Sinnemahoning  and  the  east  branch  df 
Sterling  run.  Several  sections  are  given  in  page  plate  434^ 
and  a  general  section  shows  the  Dagus  coal,*  3'  thick  near 
the  top,  which  has  been  generally  identified  as  the  Lower 
Kittanning  coal  bed  B  of  the  Allegheny  mountains.  This 
coal  is  mined  extensively  in  Elk  Co.,  at  the  Tannerdale  and 
St.  Mary's  mines;  at  the  Cascade  mine  and  at  the  extensive 
workings  of  the  North  Western  Mining  and  Exchange  Co., 
near  Centerville. 

The  Clermont  or  Clarion  coal  A!  occurs  about  80'  beneath 
the  Dagus  coal  and  is  stated  to  be  5'  thick.  About  half  a 
mile  southwest  of  the  Mt.  Hope  mine  this  bed  is  4'  thick, 
without  bone  or  separating  slate;  but  it  was  found  to  contain 

*  The  Qaineron  Uoal  Co.  opened  this  coal  at  their  Mt  Hope  colliery,  -vrhere 
it  showed  3'  thick  and  a  very  fair  quality  of  gas  coal,  containing  60. 195% 
fixed  carbon,  Si.S95<fc  volatile  matter,  .865%  of  sulphur  and  3.555%  of  ash- 
It  was  stated  (R  2,  page  49)  that  upon  tests  by  reputable  gas  companies  in 
New  York  and  Philadelphia,  this  coal  gave  a  yield  of  gas  ot  between  10,000  and 
11,000  cubic  feet  of  16  candles  illuminating  power  per  ton  of  2,240  pounds, 
and  a  yield  of  coke  per  ton  42  bushels.  The  extremely  favorable  chemical 
analyses  of  the  coal  would  seem  to  substantiate  these  facts,  and  in  1879  the 
company  was  mining  from  150  to  175  tons  a  day. 
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a  good  deal  of  sulphur.  It  was  also  opened  at  the  Patter- 
son mine,  on  Canoe  run,  86'  below  the  Dagus,  3'  4"  thick. 

Sterling  run  and  its  branches  contain  the  greatest  area  of 
the  coal  measures  in  the  county  and  numerous  openings 
were  made  on  the  Pardee  lands  in  this  locality,  a  general 
section  of  which,  on  Mill  branch  of  Sterling  ruuj  is  given  in 
page  plate  434. 

The  Dagus  bed  is  opened  by  two  drifts  250'  apart,  one- 
half  mile  northwest  of  the  mill,  showing  respectively  3'  4" 
and  3'  8"  thick,  in  one  solid  bench  and  differing  from  the 
underlying  Clermont  coal  in  having  a  red  ash,  containing 
less  gas  and  in  the  character  of  its  fracture.  The  Clermont 
coal  was  developed  at  the  Creek  opening,  showing  two 
benches  6"  and  3'  1"  thick,  with  a  1"  sulphur  band  between 
them.  This  was  considered  the  best  coal  for  stove  and  grate 
use  opened  on  the  Pardee  tract. 

In  Elk  Co.  the  Cameron-Caledonia  basin  is  continued 
directly  southwest  across  Hicks  branch  into  Benezette  and 
Jay  townships,  roughly  parallel  to  Bennetts  branch  of  the 
Sinnemahoning,  which  it  closely  approaches  at  Caledonia 
and  Weedsville.  Sections  in  the  Caledonia  basin  are  given 
in  plate  435,  which  show  the  entire  group  of  the  Lower 
Productive  Coal  Measures  to  be  present,  overlaid  by  100'  of 
the  Mahoning  sandstone,  although  the  Freeport  coals  seem 
to  be  wanting.  The  Upper  and  Lower  Kittanning  beds 
have  been  found,  but  they  are  generally  thin  and  unim- 
portant as  compared  with  the  Clermont  (Clarion)  bed  and 
Alton  coals  of  the  Conglomerate  Series. 

North  of  Benezette,  on  the  waters  of  Slide  run,  the  Cler- 
mont and  Lower  Kittanning  beds,  as  shown  in  section  page 
plate  435,  have  assigned  respectively  a  thickness  of  4'  6" 
and  4'  2";  but  it  is  doubtful  whether  they  maintain  such 
sections  over  a  wide  area.  Along  the  road  running  north- 
east from  Benezette  on  the  divide  between  the  headwaters 
of  Dents  ]?un  a  number  of  coal  openings  have  been  made, 
and  the  Ferriferous  limestone  underneath  the  Lower  Kit- 
tanning coal  has  been  found  5'  to  10'  thick  and  largely 
quarried. 
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The  Clermont  coal  led  was  located  east  of  Mr.  George 
Winslow's  house,  showing  three  beaches  1'  8",  2'  0"  and 
0'  6"  thick,  separated  by  slates  10"  and  2",  which  is 'a  rather 
unusual  section  for  this  coal.  The  Clarion  bed  has  been 
mined  at  the  Brown  drift  4'  thick,  and  again  on  Murray's 
farm  4'  4"  thick,  furnishing  a  coal  which  has  given  satisfac- 
tion as  a  good  stove  and  grate  fuel,  but  not  suitable  for 
blacksmiths'  use.  On  Overturf's  farm  the  bed  shows  4'  2" 
thick  and  of  excellent  quality,  as  is  most  of  the  coal  mined 
from  this  Clarion  bed  in  this  vicinity. 

In  Jay  twp.,  in  the  center  of  the  basin,  there  are  290'  of 
coal  measures  overlying  the  Johnson  Run  sandstone.  The 
"Big  Bed",  which  is  found  in  Caledonia  run  immediately 
below  A.  E.  GofFs  place,  is  the  representative  of  the  Clar- 
ion bed* ,  5'  3''.  A  compiled  section  is  very  similar  to  that 
given  for  Benezette  twp.  as  may  be  seen  on  page  plate  435. 
The  largest  coal  area  lies  between  Spring  creek.  Kersey  run 
and  Bennette  branch,  which  form  locally  the  Caledonia  ba- 
sin. Again  the  Clarion  and  Alton  coal  beds,  which  were 
found  to  be  the  thickest  and  to  contain  the  best  coal  in 
Benezette  twp.,  are  the  most  important  here,  the  Freeport 
group  being  generally  absent.  These  two  beds  are  alone 
relied  upon  to  produce  merchantable  fuel  in  this  locality. 
The  Ferriferous  limestone,  forming  the  best  guide  to  the 
identity  of  the  coal  beds,  shows  in  this  run  2'  2"  thick. 

A  number  of  other  openings  are  reported  in  the  geology 
of  this  townshipt  without  materially,  if  at  all,  altering 
the  general  conclusion  that  the  merchantable  coal  of  this 
basin  is  confined  to  the  Clermont  coal  and  Alton  middle  bed; 
and  as  nearly  all  references  assigned  a  reported  or  indefi- 
nite bed  section  to  these  coahs,  it  is  hardly  worth  while 
presenting  details. 


*The  same  Clarion  coal  opened  by  Mr.  Goff  in  Caledonia  run  5'  3"  thick 
and  known  by  the  Fi>««  jSm-aey  asthe  ^'Warner  coal"  was  opened  on  a 
branch  of  Spring  run  m  warrant  5,030  and  measured  5'  thick  and  is  referred 
to  by  Mr.  Piatt  in  report  H  page  138. 

f  Report  R  2  pages  265  to  285. 
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Benzinger,  Horton  and  Fox  tcwnsMps,  Elk  County. 

These  three  townships  hold  about  all  the  commercial  coal 
lonnd  in  the  Fourth  Bituminous  basin  of  Elk  Co.,  com- 
prising the  local  synclinals  known  as  the  St.  Mary' s  basin; 
the  Toby  basin  and  the  Shawmut  basin*,  all  minor  folds 
in  the  one  great  trough  (see  plate  436). 

The  principal  developments  in  this  field  have  hitherto 
been  made  on  the  property  of  the  North  Western  Mining 
and  Exchange  Co.  at  their  Daguscahonda  mines  at  the 
head  of  Little  Toby  creek  ;  but  the  more  recent  develop- 
ments in  the  Shawmut  basin  along  Meade  and  Oyster  runs 
in  Horton  twp.,  in  the  formerly  neglected  and  condemned 
Shawmut  basin,  fairly  excel  in  importance  all  other  parts 
of  this  basin. 

'  The  St.  Mary' s  coal  basin  has  the  form  of  a  flat  canoe 
rather  than  that  of  a  trough,  with  its  northern  end  lifted  so 
that  the  central  line  would  dip  downward  at  every  point. 
The  total  thickness  of  the  coal  measures  and  the  Pottsville 
conglomerate  group  in  this  basin  aggregate  400',  with  the 
Upper  Kittanning  coal  bed  C  forming  the  highest  seam  in 
the  section,  90'  vertically  over  the  top  of  the  Dagus  or 
Xiower  Kittanning  bed  B  in  the  St.  Mary's  mine. 

The  Lower  Productive  Measures  proper  are  detailed  in 
section  on  page  plate  437,  showing  235'  thick,  and  contain 
only  one  bed  which  has  proved  workable  to  any  great  ex- 
tent, the  Dagus  or  Lower  Kittanning  coal,  which  was  like- 
wise the  only  bed  mined  in  Elk  Co.  in  1885,  prior  to  the  de- 
velopment of  the  Freeport  coals  in  the  Shawmut  basin.  The 
Clermont  or  Clarion  coal  was  mined  to  a  limited  extent, 
but  has  never  proved  a  desirable  bed. 

The  Freeport  sandstone  is  found  in  the  top  of  Patton 
Hill  at  St.  Mary's ;  but  the  limestone  and  Lower  Freeport 
coal  D  have  never  been  discovered  and  their  total  absence 

*In  1885,  when  the  Elk  Co,  report  was  put  to  press,  there  were  no  com- 
mercial mines  in  the  Shawmut  basin  at  all ;  so  that  the  entire  development 
at  this  place  has  occurred  within  the  last  decade,  and  is  therefor  not  refer- 
red to  in  that  report. 
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explored  from  the  base  of  the  Olean  conglomerate  to  some 
distance  above  the  Dagus  coal.  The  Clermont  coal  does  not 
show  over  2'  thick  and  even  the  Dagus  bed  has  never  been 
found  of  workable  quality  and  dimensions  on  this  tract. 
The  Clermont  bed  is  the  most  important  in  the  valley  of 
Silver  creek,  and  this  is  the  only  locality  in  the  county 
where  it  has  been  mined.  Its  analysis  given  in  report  E,  2 
page  170  was  very  favorable,  as  follows :  F.  C.  52.657^;  V. 
M.  57.890^  sulphur  .838^,  and  ash  7.745^.  The  bed 
became  so  much  reduced  in  thickness  however  that  mining 
was  generally  suspended  in  1879. 

The  natural  wealth  of  coal  in  Fox  twp.  lies  within  the  water- 
shed of  Toby  creek  and  its  branches,  except  a  very  small 
area  in  the  northern  part  drained  by  branches  of  Elk  creek. 

The  Toby  and  Shawmui  coal  basins,  like  the  St.  Mary's 
basin  already  described,  may  possibly  be  closed  or  canoe 
shaped  troughs  with  the  southwestern  end  of  the  latter 
passing  the  northeasterly  end  of  the  former.  The  coal  beds, 
with  the  low  dips  which  they  possess  in  the  Toby  Creek 
valley,  seem  to  lie  in  almost  horizontal  positions  when  ex- 
posed over  a  very  small  area;  but  when  the  actual  dip  is 
measured  it  is  found  to  be  considerable,  ranging  from  50' 
to  200'  per  mile.  Vertical  sections  of  the  measures  in  Fox 
twp.  are  give  in  page  plate  437,  that  at  Centreville  and  the 
Dagus  mines  being  the  most  satisfactory  and  general.* 

The  Dagus  or  Lower  Kittanning  bed  has  furnished  all 
the  valuable  coal  in  the  township  and  has  been  extensively 
worked  for  many  years  in  the  vicinity  of  Earley  and  Center- 
ville  as  the  principal  source  of  supply  for  the  shipments  of 
the  North  Western  Mining  and  Exchange  Co.  It  varies 
from  3'  to  4'  thick  and  is  generally  found  30'  to  50' above  the 
Clermont  (Ferriferous)  limestone  and  from  50'  to  70'  beneath 
the  Middle  Kittanning  coal. 

A  characteristic  section  of  the  bed  will  not  vary  much  from 
3'  in  one  bench.  It  has  also  been  worked  at  the  King  miTie, 
as    well    as  at  numerous  other  places  along  branches  of 

*The  Lower  Prodactive  and  Barren  Measures  comprise  about  350'  of  this 
section. 
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Toby  creek.  In  the  Dagus  mines  it  averaged  for  a  long- 
time 3'  7",  with  a  maximum  of  3'  10"  and  a  minimum  of 
2'  11".  The  top  of  the  coal  is  sometimes  sulphurous  and 
occasionally  a  little  bone  is  found.  As  compared  with 
other  sections*  of  the  Bituminous  coal  fields  of  the  northern, 
part  of  the  State,  local  squeezes  and  faulty  coal  in  the  Dagus^ 
mine  are  comparatively  rare,  and  local  dips  here  are  fewer 
than  might  be  expected.  , 

The  Shawmut  lasin  in  Horton  twp.,  while  virtually  an 
integral  part  of  the  general  Fourth  Basin,  is  deflected 
westward  along  the  Horton- Fox  twp.  line,  so  that  instead 
of  following  the  topographical  basin  of  Toby  creek,  it» 
axis  line  lies  from  1^  to  2  miles  to  the  west.  Consequently 
the  area  which  is  underlaid  by  the  Productive  Coal  Meas- 
ures is  far  greater  than  is  usually  credited  to  this  town- 
ship, and  this,  together  with  the  fact  the  Meade  Run  or 
Shawmut  basin  is  a  comparatively  deep  synclinal  along 
its  axis,  makes  Horton  the  leading  township  so  far  as  th& 
amount  of  coal  which  it  contains  is  concerned.  (See  plate  436. ) 

The  failures  attending  the  operations  of  the  old  Shaw- 
m,ut  Coal  Go.  were  due  to  the  fact  that  the  two  lowest  worka- 
ble beds  in  the  series  (the  Lower  Kittaning  and  Clariony 
were  opened  on  the  western  rim  of  the  basin,  in  the  worst 
locality  which  could  have  been  selected  for  a  profitable 
mining  operation.  The  Lower  Freeport  coal,  which  ha» 
been  lately  developed  and  shown  to  contain  some  of  the 
best  coal  shipped  to  the  north-western  and  Lake  markets,, 
was  never  even  exploited  in  the  early  days  of  mining  here, 
the  Switchback  R.  R.  connecting  with  the  mines  with  the 
Philada.  &  Erie  R.  R,  at  Ridgway  ending  near  the  village 
of  Shawmut  close  to  the  outcrop  of  the  lower  seams.f 

*  A  general  discussion  of  the  Lower  Productive  Goal  Measuses  occurring- 
atKyler's  Corners,  Bootjack  and  elsewtiere  in  this  township  are  discussed 
in  report  R2  page  205  et.  seq  ;  but  the  general  conclusion  to  be  derived  there- 
from does  not  favor  the  occurrence  of  workable  merchantable  coal  beds 
either  above  or  below  the  horizon  of  the  Dagus  bed,  although  in  some  parts- 
of  this  field  the  entire  Lower  Productive  group  is  present. 

t  This  entire  region  has  undergone  many  changes  through  the  develop- 
ments of  the  past  few  years. 

The  Shawmut  Coal  Mining  Co.  nowouerate  the  Shawmut  and  Meade  Run 
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The  Loioer  Productitie  Coal  Measures,  including  the  Ma- 
honing sandstone,  have  a  thickness  in  this  basin  of  392'  and 
the  Pottsviile  Conglomerate  series  185'.  (See  section  plate 
437.)  This  section  exhibits  the  relative  positions  of  the 
different  coal  beds  in  the  Meade  Run  coal  hasin  and  for  the 
first  time  correlated  the  various  lettered  beds  in  Elk  Co. 
with  the  generally  adopted  system  of  names  employed  in 
the  Allegheny  Mt.  region. 

The  Mahoning  sandstone  is  the  uppermost  formation  in 
the  basin  and  consists  of  a  gray  and  yellowish  flaggy  sand- 
stone and  shale  100'  thick.  The  Upper  Freeport  coal  Bis 
frequently  composed  of  three  distinct  beds,  separated  by  a 
stratum  of  fire  clay  or  shale  6'  to  12'  thick.  An  excellent 
series  of  vertical  sections  of  the  coal  group  in  various  parts 
of  this  basin  are  shown  in  page  plate  437,  which  clearly 
portray  the  characteristics  of  the  group. 

The  average  thickness  of  each  of  the  two  benches  of  the 
Upper  Freeport  coal  is  placed  at  about  3',  although  when, 
the  report  was  made  very  few  openings  could  be  inspected. 
On  Coal  run  this  bed  apparently  exists  as  one  solid  bench 
of  coal,  reported  6'.  The  Freeport  upper  limestone  under- 
lies this  coal  5'  to  10'. 

mines,  which  have  a  capacity  of  2000  tons  daily.  It  also  owns  the  Noble 
Coal  do's,  property  on  Brandy  Camp  run,  adjoining  the  old  Shawnut  prop- 
erty, yielding  about  300  tons  daily.  Also  the  Kersey  Coal  Co's.  property,  2 
miles  west  of  Centreville  and  operate  the  Paine  Mines  near  that  place. 

The  present  Shawmut  and  Meade  Run  mines  are  located  about  2|  miles 
south  of  the  original  mines  and  operate  the  Lower  Freeport  ooal  D,  here 
130'  higher  than  Bed  B,  the  seam  once  worked  at  No.  8. 

In  a  recent  letter  from  the  Supt.  Mr.  George  Mellinger  he  states  that  "  the 
coal  is  an  excellent  steam  coal,  3'  to  4'  6''  thick,  entirely  free  from  partings 
and  when  properly  mined,  yields  a  large  percentage  of  lump  coal,  bearing 
transportation  well.  The  roof  is  sometimes  slate,  sometimes  sandstone,  but 
never  troublesome.  The  bottom  is  fire  clay  2'  to  3'  thick,  which  is  being 
mined  and  manufactured  into  pressed  brick  for  building  purposes,  burning 
into  a  good  bufif  brick.  Both  the  lower  and  upper  Kittanning  beds  show  3' 
thick,  and  the  Johnstown  Cement  limestone  bed  is  8'  to  10'  thick." 

In  connection  with  these  several  mines,  this  corporation  operates  the  St. 
Mary's  and  South- W^estern  R.  R.  between  St.  Mary's  on  the  Philada.  &  Erie 
R.  R.  and  Shawmut.  The  suuuesstul  development  of  this  territory  is  of 
great  interest  and  fully  endorses  the  work  of  the  Survey,  inasmuch  as  the 
failure  of  the  original  Shawmut  Co.  had  convinced  everyone  that  no  com  - 
mercial  coal  could  be  found  there. 
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The  Lower  Freeport  coal  B  (locally  called  the  "M" 
vein)  has  been  proven  to  hold  a  thickness  of  from  3'  to  5' 
along  Meade,  Oyster  and  Johnson  runs  and  their  branches, 
and  is  by  all  odds  the  most  important  and  valuable  bed  in 
Elk  Co.  Topographical  conditions  also  favor  its  cheap  min- 
ing, so  that  the  success  attending  its  development  in  recent 
years  is  not  surprising.  It  carries  a  very  low  percentage  of 
ash  and  sulphur  and  furnishes  a  strictly  first  class  steam 
coal.  It  is  identical  with  the  great  I)  bed  of  the  Reynolds- 
ville  and  Punxsuatawney  regions  in  Jefferson  Co. ;  the  fa- 
mous Moshannon  bed  of  Clearfield  Co.  and  the  Allegheny 
Mt.  district. 

The  great  thickness  of  strata  between  the  coal  and  lime- 
stone in  this  basin  (50'  to  60')  is  exceptional  and  the  occur- 
rence of  two  thin  coal  beds  in  this  interval,  one  of  them 
being  sometimes  workable,  is  not  surprising.  The  Kittan- 
ning  group,  extending  from  the  Ferriferous  limestone  up  to 
the  Freeport  limestone,  has  an  average  thickness  of  124'  and 
contains  three  coal  beds,  each  averaging  3'  thick. 

The  Kittanning  lower  coal  or  Dagus  hed  B  underlies  a 
very  large  area  of  this  basin  and  was  thoroughly  developed 
at  mine  No.  8  of  the  old  Shawmut  Co.,  where  the  bed  varies 
from  3'  to  3J'  thick.  It  passes  under  water  level  at  this 
point  and  does  not  outcrop  again  along  Meade  run  until 
near  its  mouth. 

The  Clarion  coal  bed  was  mined  at  No.  7,  showing  from 
2i'  to  3'  thick  and  possibly  at  mine  No.  16  showing  2'  10". 

The  Fifth  bituminous  hasin  occupies  portions  of  Jones, 
llidgway  and  Spring  creek  townships.  It  is  by  no  means 
as  deep  geologically  as  the  Fourth  basin  just  described;  but 
there  are  certain  areas  on  either  side  of  Clarion  creek  and 
Philadelphia  &  Erie  R.  R.,  around  Pistner  Hill  and  Mont- 
morency, which  contain  areas  of  the  Lower  Produd.i'oe 
Coal  Measures,  none  of  which  however  are  mined  for  ship- 
ment.  In  Spring  Creek  township  there  are  only  a  few  de- 
tached patches  of  the  Ferriferous  limestone  left  on  the 
highest  hill  summits,  so  that  necessarily  the  Kittanning  and 
Freeport  groups  of  coals  are  entirely  absent.     This  basin  is 
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locally  known  as  tlie  Johnson  Run  synclinal  and  is  the 
Clermont  hasln  of  McKean  Co. 

In  Jones  twp.  the  greatest  thickness  of  the  coal  measures 
is  found  immediately  underlying  the  summit  of  Pistner 
Hill,  where  they  are  about  200'  thick  and  the  conglomerate 
220'  thick. 

The  coal  measures  in  this  basin  in  Jones  twp.  are  char- 
acterized by  greater  variations,  both  as  to  thickness  and 
character,  than  has  been  found  elsewhere  in  the  district,  and 
this  has  led  to  much  confusion  in  their  stratigraphical  rela- 
tions. The  two  principal  coal  areas  are  what  have  been  va- 
riously called  Johnson  Run,,  Kane's,  Clay's  or  the  McKean- 
Elk  Land  and  Improvement  Co.'s  basin,  lying  between  the 
branches  of  East  and  West  Clarion  creeks  ;  and  the  Silver 
Creek,  Bear  Creek  or  Schultz  basin,  lying  southwest  of  the 
West  Clarion  and  between  Bridgetown  and  Highland  set- 
tlements. 

The  general  section  in  the  first  district  is  given  on  plate 
438,  compiled  in  the  vicinity  of  the  Bucktail  mines.  The. 
highest  coal,  60'  below  the  hill  top,  has  been  regarded  as  the 
Middle  Kittanning  bed,  2'  thick,  and  50'  lower  is  the 
Lower  Kittanning  or  Dagus  bed,  3'  2"  thick.  The  Fer- 
riferous limestone  creates  a  well  marked  horizon  52'  lower 
in  the  measures,  and  7'  11"  thick,  forming  a  valuable  key 
rock  for  the  identity  of  the  coal  measures.  The  Lower 
Kittanning  coal  has  been  mined  by  the  North  Western 
Mining  and  Exchange  Co.,  at  their  Bucktail  mines,  where 
it  has  been  locally  known  as  the  "Kane's  Gras  Vein." 

The  bed  varies  from  2'  8"  to  2'  10"  although  occasionally 
it  contains  but  1'  4"  of  good  coal,  where  squeezed.*  The 
best  coal  is  in  the  center,  about  10"  thick,  an  equal  amount 
of  top  being  quite  sulphurous  and  hard  to  mine,  while  the 
lower  portion  of  the  bed,  averaging  1'  3"  thick,  also  con- 
tains more  or  less  sulphur. 

The  general  conclusions  arrived  at    during  the    survey 

*  It  is  believed  that  elsewhere  in  this  vicinity  this  coal  bed  swells  to  4'  in 
thickness  and  during  the  survey  of  the  county  many  claimed  an  average 
thickness  of  3'  6"  for  it. 
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were:  First:  that  the  highest  workable  coal  bed  found  is 
the  Lower  Kittanning  led  B :  Second  :  that  this  bed,  the 
Clarion  and  the  two  Alton  beds  in  the  Conglomerate  No- 
XII  could  alone  be  expected  to  show  workable  dimensions; 
and  Third:  that  it  would  be  unsafe  to  conclude  from 
developments  in  these  beds  in  other  localities  in  the  county 
that  coal  could  be  mined  from  them  in  the  Johnson  Run 
basin  *  which  would  be  of  a  quality  similar  or  superior  to 
that  mined  from  these  beds  elsewhere. 

The  Silver  Creek  coal  basin,  or  that  division  of  the 
main  Fifth  Bituminous  basin  lying  in  south-western  Jones 
and  northern  Ridge  way  twps.,  is  drained  through  Silver 
creek  and  Bear  creek. 

The  coal  areas  in  the  vicinity  of  Montmorency,  although 
in  the  same  basin,  are  detached  by  Little  Mill  creek,  and 
therefor  this  portion  of  the  basin  has  been  locally  called  the 
* '  Montmorency  basin ' ' . 

A  section  of  the  measures  between  Bridgetown  and  Mont- 
morency is  given  in  plate  438,  as  well  as  detailed  sections 
of  the  Dagus  coal  bed,  the  Middle  Kittanning  being  the 
highest  coal  found. 

The  Lower  Productive  Measures  comprise  140'  of  this 
section.  Of  the  six  coal  beds  noted  in  the  section  there  are 
but  four,  (excluding  the  Kittanning  middle  and  Marshburg^ 
upper)  from  which  coal  might  be  mined  and  only  three  of 
them  are  germane  to  the  Lower  Productive  Measures.  The 
Lower  Kittanning  has  been  mined  from;  but  the  other 
beds  were  not  sufficiently  developed  to  show  what  they 
might  produce.     The  former  measured  3'  6"  at  the  out- 

*The  Field  tract,  comprising  several  warrants  at  the  head  of  Straight  creek, 
east  of  the  Clarion,  was  developed  by  the  six  bore  holes,  records  of  which 
are  given  in  Report  R  2  pages  88  to  95,  and  illustrated  by  »  topographical 
map  of  Mr.  R.  P.  Field  in  atlas  R  2. 

Only  coal  beds  lower  than  the  Clarion  seam  were  developed  in  these 
prospect  holes  and  as  they  were  all  snnk  by  a  rope  drill,  the  thicknesses 
assigned  to  the  different  beds  are  largely  approximate. 

The  general  results  at  that  time  did  not  warrant  attaching  great  commer- 
cial importance  to  this  part  of  the  Johnson  Run  basin ;  for  although  certain 
places  developed  a  sufficient  thickness,  they  are  largely  sporadic  and  irre- 
gular, showing  a  tendency  to  thin  out  within  comparatively  short  distances. 
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crop  and  3'  thick  125'  inside  the  mine.  The  coal  mined 
resembled  that  taken  from  the  Bucktail  mines,  with  ap- 
parently less  sulphur.  The  same  bed  has  been  opened  to- 
wards Montmorency,  back  of  the  Schultz  barn,  where  it 
shows  only  2'  6"  thick.  The  Clarion  coal  rarely  averages 
over  2'  and  has  been  sparingly  opened. 

Montmorency  marks  the  center  of  the  Johnson  Bun  ha- 
sin  in  Ridgway  twp  ;  and  a  section  of  the  measures  north 
of  this  point  is  given  in  plate  438,  the  Middle  Kittanning 
bed  again  capping  the  series  with  the  Lower  Kittanning 
and  Glarion  beds  represented  by  seams  3'  and  2'  thick  re- 
spectively. 

In  Spring  Creek  twp.  very  little  coal  is  contained  in  the 
Johnson  Run  basin  as  the  surface  has  been  eroded  very 
much  lower  than  that  of  northern  Ridgway  and  Jones 
twp.,  where  the  axis  of  the  basin  also  sinks  deeper.  The 
strata  capping  the  highest  summits  are,  with  but  one 
or  two  exceptions,  those  immediately  overlying  the  Clarion 
coal  bed ;  and  though  the  geological  map  of  the  county  out- 
lines two  areas  underlaid  by  the  Ferriferous  limestone,  this 
bed  was  nowhere  actually  found  in  place.  The  most  im- 
portant developments  of  the  coal  beds  have  been  made 
around  Irwin  Mills  and  along  Spring  creek.  At  the  former 
place  the  Lower  Productive  Measures  are  only  represented 
by  75'  of  rock.  The  condition  of  the  Clarion  coal  is  un- 
known, for  though  the  hills  are  high  enough  topographi- 
cally to  contain  it,  the  bed  was  nowhere  opened. 

Very  little  search  for  coal  has  been  made  south  of  the 
Glarion  river  in  the  southern  end  of  township;  but  the  topo- 
graphical conditions  existing  there  would  intimate  the 
presence  of  a  considerable  area  of  the  Alton  coal  beds,  with 
possibly  a  limited  amount  of  the  Clarion  bed. 

The  Goal  Measures  of  Forest  Co.,  although  differing  in 
many  of  their  minute  characteristics  from  those  found  in 
adjoining  counties,  bear  in  a  general  way,  a  close  resem. 
blence  to  those  in  Elk  and  McKean  Cos.* 

*Xun]erous  openings  have  been  made  in  the  coal  beds  in  different  parts 
of  this  area,  especially  in  Jenks  twp. ,  in  the  vicinity  of  Marienville ;  but  at 
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iVo.  XIII  in  Jefferson  County* 

The  two  most  conspicuous  features  of  the  geological  map 
presented  with  this  report  are  1st :  The  presence  of  the 
Barren  Measures  largely  in  the  south  and  south-east  por- 
tions of  tlie  county  and  their  replacement  by  the  Mauch 
Chunk  (No.  XI)  and  Pocono  Sandstone  (No.  X)  measures 
along  the  Clarion  river  and  the  Eed  Bank  on  the  Arms- 
strong-Clarion  line,  a  direct  result  of  the  general  north- 
east rise  of  all  the  measures  and  the  gradual  shoaling  of  all 
the  basins  from  south-west  {to  north-east,  and  2nd:  The 
wide  out-spread  of  the  Ferriferous  Limestone  west  of  the 
Perry sville  anticlinal,  forming  a  valuable  "key  rock"  to  the 
geology  of  three-fourths  of  the  county  and  a  sure  indica- 
tion of  the  commercial  coal  areas. 

Six  fairly  well  defined  anticlinals  have  been  located  and 
they  sufficiently  suggest  the  stratigraphy  of  the  district. 
These  arches  are  low  and  the  adjoining  synclinal  basins 
shallow,  so  that  the  whole  thickness  of  strata  outcropping 
at  any  one  point  in  the  county  does  not  exceed  500'.  One 
of  the  most  marked  features  is  the  rapid  deepening  of  the 
Heynoldsnille-Lishon  basin  north  of  Rockdale, owing  to  the 
north-east  expiration  of  the  Perrysville  axis,   permitting  a 

the  time  of  the  survey  of  this  county  in  "1885  no  effort  had  been  made  to 
mine  coal,  either  tor  general  local  consumption  or  for  shipment  to  near  or 
distant  markets.  The  abundance  of  wood  has  always  furnished  ample  fuel 
for  local  uses,  and  hitherto  the  railroad  faoilitieshave  been  very  meagre. 
The  county  therefor  furnishes  a  field  of  much  greater  interest  to  the  geo- 
logist than  to  the  miner  or  consumer  of  bituminous  coal.  The  openings 
have  been  so  scattered  and  rook  exposures  so  few  that  even  the  practiced  geo- 
ogistin  a  country  so  heavily  timbered  finds  it  difficult,  if  not  impossible,  to 
-definitely  determine  the  exact  relationship  of  the  different  coal  beds. 

*A  reconnaissance  of  this  county  was  made  in  connection  with  the  first 
report  on  Clearfield  by  Mr.  Flanklin  Piatt  in  1874  and  a  re-survey  made  dur- 
ing the  field  season  of  1880  by  Mr.  W.  G.  Piatt,  after  concluding  his  surveys 
of  Indiana  and  Armstrong  Oo.  Many  errors  were  therefor  eliminated  in 
this  second  investigation  and  a  good  foundation  laid  for  private  and  profes- 
sional surveys,  although  the  many  well  established  features  of  erosion  and 
scouring  of  the  Lower  Productive  Coal  Measures,  especially  prevalent  in 
the  Freeport  group,  were  naturally  only  elucidated  during  the  more  recent 
developments  and  through  the  use  of  the  diamond  drill. 
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northern  extension  of  the  Barren  Measures  (and  of  conrse 
the  whole  of  the  underlying  Lower  Productive  group)  far 
bey  ond  its  natural  limits. 

Plate  439  shows  11  vertical  sections  of  the  Lower  Produc- 
tive Measures  in  various  parts  of  the  county,  which  suffi- 
ciently illustrate  the  stratigraphy  of  the  district  and  the 
varying  intervals  between  coal  beds.  Other  plates  (440-41-42 
and  43)  show  the  individual  characteristics  of  the  several 
coal  beds  of  the  series  in  the  Smickshurg,  LeecTiburg- Apollo, 
Heynoldsville-Punxsuatawney,  Brockwayville,  Centerville 
and  Fairmount  coal  basins,  while  plate  440  is  entirely 
devoted  to  illustrating  the  variations  of  the  Freeporf 
lower  coal  D  in  the  Punxsuatawney-Reynoldsville  district 
the  principal  mining  area  of  the  county. 

The  aggregate  thickness  of  the  Lower  Productive  {Alle- 
gheny River)  Series  No.  XIII  is  about  300',  and  the  meas- 
ures are  exceedingly  uniform  throughout  the  county. 

-.The  Freeport  upper  coal  E,  though  nearly  always  pres- 
ent wherever  the  land  is  high  enough,  is  not  a  reliable  min  - 
ing  seam  in  Jefferson  Co.  and  possesses  no  value  whatever 
throughout  the  Perrysville  region  and  along  Little  Sandy. 
Along  the  eastern  side  of  the  county  it  is  often  sufficiently 
thick,  but  then  slaty  and  pyritous.  At  Reynold sville  4' 
thick  in  places,  but  hardly  good  enough  for  shipment.  At 
Brockwayville  it  is  better,  but  thinner. 

The  Freeport  upper  limestone  attains  its  best  develop- 
ment along  a  narrow  belt  between  Perrysville  and  Worth- 
ville,  thinning  and  fading  away  east  and  west,  but  reap- 
pearing around  Brockwayville  and  at  Clayville  on  Mahon- 
ing creek. 

The  Freeport  lower  coal  D  not  only  gives  distinctive 
value  to  the  whole  Reynoldsville-DuBois-Punxsuatawney 
basin  (where  however  it  is  subject  to  many  rolls  and  rock- 
faults)  but  it  is  the  principal  seam  of  Jefferson  Co.,  wherever 
the  hills  are  high  enough  to  include  it.  It  is  however 
thickest  and  best  in  the  Reynoldsville-Punxsuatawney 
basin  ;  but  it  is  not  equally  good  everywhere,  nor  as  uniform 
in  thickness. 

The  Freeport  sandstone  is  seldom  prominent ;  slaty  in 
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the  Perrysville  region,  and  also  thin  bedded  and  obscure  at 
Punxsnatawney,  on  the  upper  waters  of  the  Mahoning 
and  on  Little  Sandy.  It  acquires  more  prominence  and 
niassiveness  at  Reynolds ville,  30'  to  40'  thick. 

The  Kittanning  coal  group  is  of  small  importance  at  all 
points.  The  Kittanning  upper  coal  O'  nowhere  exceeds  3' 
and  seldom  half  that  thickness.  The  Johnstown  cement  is 
always  present  as  a  small  layer  of  impure  fossiliferous 
limestone,  characterized  by  minute  univalve  fossil  impres- 
sions. The  Kittanning  middle  coal  Q  is  thick  but  impure 
in  Knox  and  McCalmont  twps.,  and  shows  at  its  best  in 
Union,  where  it  furnishes  most  of  the  local  supply.  The 
Kittanning  lower  coal  B  is  usually  regular  and  persistent, 
but  mainly  small  and  of  poor  quality,  being  largely  called 
upon  to  furnish  fuel  for  calcining  the  Ferriferous  limestone. 

The  Bulirstone  iron  ore  has  its  vanishing  limit  in  Jeffer- 
son Co.  and  is  frequently  obscure.  Along  Red  Bank  it 
crops  nearly  to  Brookville,  but  generally  valueless.  The 
Ferriferous  limestone*  also  loses  some  of  its  prominence 
as  displayed  in  Clarion,  Butler  and  Armstrong  Cos.  It  can 
be  traced  with  difficulty  a  little  north  from  Brookville, 
changing  first  into  a  cherty  limestone  and  then  into  a  sand- 
stone through  all  northern  Jefferson  Co.  In  the  northeast 
corner  it  re-appears  at  Shaffners  Corners,  and  again  at 
BrockwayvUle,  but  no  further  east ;  but  it  can  be  traced 
south  to  Rockdale  where  it  is  again  lost  approaching  Sandy 
Lick  valley. 

The  Clarion  coal  'bed  A'  is  the  least  important  of  the 
series,  often  a  mere  streak.  The  BrooTcmlle  coal  A  is  nearly 
always  impure,  but  mostly  of  workable  dimensions,  with  its 
greatest  development  in  Beaver  township,  where  it  is  the 
main  source  of  a  local  fuel  snpply. 

Township  Notex. 

Freeport  upper  coal  E  and  limestone.    la  Porter  township  bed  E  is  found 
unopened  on  the  crest  of  the  Waynesburg  axis  on  the  Travis  and  McClel- 

*  This  rock  stratum,  as  in  Indiana  Uo. ,  has  no  equivalent  as  a  limestone 
east  of  the  Indiana  axis  ;  but  where  present  it  is  valuable  key-rock. 
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land  farms,  in  two  detached  knobs,  where  the  Upper  Freeport  limestone 
shows  6'  thick.  In  southern  Porter  township  this  bed  ^s  mined  in  the  ra- 
vine of  Big  Hamilton  run,  from  3'  6"  to  4'  0"  thick.  On  the  James  Stockhill 
farm  north  ward  it  carries  a  rider  3' thick  separated  from  the  lower  bench, 
4'  0"  thick,  by  a  foot  of  slate;  total  bed  section  8'  0".  The  rider  is  local, 
thinning  in  all  directions.  It  crops  around  headwaters  of  Dean's  run  and 
the  county  line  at  D.  McGregor's.  It  has  been  exposed  to  the  middle 
branch  of  Pine  run  northwest  of  Mr.  Adams'  house,  3'  thick,  with  frequent 
binders  and  knife  edges  of  slate,  but  without  persistent  partings  ;  in  some 
places  it  reaches  4'  in  thickness. 

In  Perry  township  partial  sections  of  the  Freeport  group  are  frequent;  but 
bed  E  is  generally  thin,  whilst  its  underlying  limestone  is  of  commanding 
importance.  The  latter  bed  is  finely  exposed  on  Foundry  run,  10'  thick, 
divided  into  three  layers  by  partings  of  slate.  The  top  is  an  impure  cement; 
the  middle  an  excellent  limestone,  and  the  bottom  also  a  good  limestone. 
South  of  Whitesville  it  is  quarried  on  L.  Bath's  farm  ;  but  it  is  apparently 
absent  around  Prostburg,  as  is  also  bed  E.  Close  to  Perry  church  the  most 
extensive  developments  on  the  limestone  occur,  about  6'  thick,  and  all  ex- 
cellent stone.  It  is  present  in  the  northwest  corner  of  the  township,  where 
bed  E  shows  only  a  faint  outcrop  of  coal. 

In  Ringgold  township,  in  a  small  ravine  west  of  Caylor's  run,  the  coal  is 
probably  contained  in  highland  on  the  H.  Freas  property,  3'  thick.  Oa  the 
west  branch  of  Eagle  run  it  was  opened  on  P.  Snyder's  land,  subject  to 
many  horsebacks,  at  best  3'  5";  top  bench,  hard  and  slaty,  1'  2";  middle 
bench,  good,  1'  8";  bottom  bench,  hard  and  slaty,  0'  7".  In  the  Mt.  Tabor 
road  it  is  3'  8"  thick  and  the  same  on  the  Booser  property,  south  of  Mt. 
Tabor,  in  the  valley  of  Big  run;  at  Smathers,  only  2'  thick.  In  Oliver  twp. 
it  seems  to  be  generally  wanting,  as  at  Frostburg  in  Perry  and  in  the 
Punxsuatawney  district;  but  the  hills  are  rarely  high  enough  to  contain  it. 

In  Beaver  township  its  horizon  is  reached  at  only  one  place,  in  the 
heart  of  the  Leechburg  basin,  about  one  mile  north  of  Worthville;  but 
though  unopened,  it  is  presumably  small  and  unimportant. 

In  Knox  township,  west  of  Knoxville,  in  the  ridge  between  Indian  Camp 
and  Lick  runs,  its  outcrop  is  scarcely  detected,  thus  agreeing  in  obscurity 
with  its  condition  in  the  southern  tier  of  townships;  but  one  mile  north,  at 
J.  Mathew's,  this  coal  attains  a  thickness  of  5',  which  is  also  its  reported 
thickness  on  the  Rhoads  property  in  Sandy  Lick  valley.* 

In  Young  twp.  bed  E  is  not  less  than  50'  beneath  water  level  at  Punxsua- 
tawney in  the  Fillmore  (Lisbon)  synclinal.  It  varies  from  40'  to  60'  above 
the  great  Freeport  lower  coal  D  of  this  district.  Bed  E,  though  a  seam  of 
considerable  thickness,  yields  inferior  fuel  to  bed  D,  and  it  is  furthermore 
ruined  by  being  roofed  directly  by  the  Mahoning  sandstone.  It  is  not 
opened  on  Mill  run ;  nor  in  the  small  ravine  to  the  west ;  nor  on  Wash- 
ington creek  to  the  south.  In  the  ravine  ot  Little  Elk  run  it  is  exposed 
by  J.  Conrad,  Weaver  and  William  Smith,  varying  greatly  within  short 
distances  both  in  thickness  and  composition.     Much  of  it  is  slaty.    On  the 

*  Throughout  northern  and  northwestern  Jefferson  county  none  of  the 
territory  Is  suflSciently  high  to  contain  this  coal,  north  of  the  Allegheny 
Valley  R.  R-.  except  to  a  limited  extent  and  without  commercial  value,  in 
Washington  and  Snyder  twps. 
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E.  Weaver  farm  it  shows  5'  3"  thick,  out  of  which  there  are  1'  3"  of  poor 
top  coal,  reducing  mining  section  to  4'.  It  carries  a  waving  sandstone 
roof  and  therefore  the  bed  varies  greatly.  William  Smith's  mine  is  on  the 
opposite  side  of  ravine  and  one-half  mile  west,  showing  about  4'  of  slaty 
and  indifferent  coal.  In  the  main  valley  of  Elk  run  its  outcrop  shows  on 
the  Hawk  farm  50'  above  bed  D;  but  the  bed  is  much  more  widely  and 
favorably  known  in  McCalmont  twp.  Its  limestone,  so  prevalent  in  Perry, 
shows  here  at  Clayville  on  Mahoning  creek. 

In  Bell  twp.  this  coal  is  only  exposed  in  the  valleys  of  Ugly  run  and 
Canoe  creeks,  its  horizon  touching  water  level  one  mile  below  Finley's  saw 
mill;  but  though  not  there  exposed,  it  is  opened  further  up  Canoe  creek  at 
McQuown's  mills,  about  4'  thick.  In  Gaskill  twp.  the  bed  has  been  proven 
to  have  workable  thickness;  but  the  developments  are  too  few  to  say  much 
about  it  in  detail.  On  J.  H.  Oolquitt  farm,  close  to  the  Indiana  Co.  line,  1 
mile  east  of  Ugly  run,  it  has  been  largely  mined  for  local  use,  though  its 
outcrop  is  extremely  limited  by  the  Chestnut  Ridge  axis.  It  Is  3'  9|"  thick 
in  two  benches;  upper  3'  0";  slate  li"  and  lower  0'  8".  The  Freeport  upper 
limestone  in  this  part  of  the  field  underlies  its  coal  by  25'  to  80',  as  in  the 
Blairsville  basin  of  Indiana  Co.  On  Bowers  hill  the  coal  shows  the  same  as 
at  Colquitt's,  3'  6"  to 4'  0",  which  is  about  its  section  in  the  Clover  Run  valley. 

In  McCalmont  twp.  the  coal  outcrops  along  the  Perrysville  axis  and  is 
also  exposed  above  water  level  by  the  Falls  creek  axis  along  Laurel,  Big 
and  Turnip  runs  east  of  Shamoka  to  Henderson  twp.  On  J.  Bert's  farm, 
north-east  of  the  mill  at  the  mouth  of  Laurel,  the  bed  is  somewhat  crushed 
by  the  Mahoning  sandstone,  showing  3'  thick;  on  Schafer's  farm  adjoining, 
north  of  the  tannery,  it  is  4'  7"  to  5'  0"  thick.  It  is  however  both  slaty  and 
pyritous  and  does  not  compare  with  bed  D  in  value.  At  Keslar's  on  Elk 
run  it  is  4'  thick,  50'  above  bed  D.  Northward  its  exposures  are  few  and  the 
bed  becomes  irregular. 

la  Winslow  twp.  this  bed  is  a  very  uncertain  factor  of  the  section. 
Around  Reyuoldsville  it  is  wholly  absent,  as  well  as  under  the  plateau  of 
Trout  and  Mix  runs.  In  Soldier  run  ravine  it  has  shown  4'  thick;  taut  it  is 
doubtful  if  it  maintains  such  thickness.  Indeed  economically  considered 
throughout  the  Reynoldsville-Punxsuatawney  field  it  is  universally  bad, 
much  disturbed  by  a  massive  (Mahoning)  sandstone  roof,  and  caubeleftout 
of  consideration  in  estimating  the  commercial  coal  tonnage  of  this  district.  It 
is  clearly  a  small  seam  along  Sandy  j,lck  valley  from  the  county  line  west 
to  Reyuoldsville;  but  going  southward  towards  Trout  run  it  becomes  4' 
thick,  though  of  poor  quality.  It  is  opened  on  the  Secrest  sind  Phllippi 
farms  3'  8"  thick,  roofed  by  sandstone.  On  Sugar  Camp  run  the  bed  shows 
5'  thick  on  .Tacob  Smith's  land;  but  rather  slaty  and  impure. 

In  the  Brockwayville  district  in  Snyder  and  Washington  twps.,  the  out- 
crop area  of  bed  E  is  confined  entirely  to  the  territory  between  Rockdale 
and  Brockwayville  and  three  detached  areas  in  the  extreme  eastern  end  of 
Snyder  twp.  * 

*  Very  little  mention  need  be  made  of  this  bed  here  as  it  is  rarely  mined 
and  infrequently  opened.  At  Wm.  McCoullough's  in  the  Rattlesnake 
valley  at  Lane's  mill,  it  has  been  locally  mined  near  the  hill  top  and  was 
cut  in  a  well  at  James  Patton's  3'  thick.  It  shows  the  same  at  Morrison's 
and  at  Brockwayville.  It  is  of  minable  dimensions,  but  is  much  more 
impure  than  bed  D. 
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'"'  The  Freeport  lowei  coal  D.*    Commercially  considered, 
this  is  by  far  the  most  important  seam  in  Jefferson  Co.,  as 
but  little  coal  from  other  beds  finds  its  way  to  market. 
This  bed  is  perhaps  thickest  around  Horatio  and  Punxsua- 
tawney  ;  but  it  is  subjected  to  greater  variability,  its  sec- 
tion running  from  3'  8"  to  9'  0",  usually    without  parting. 
In  many  places  it  is  thinner  and  even  cut  out  entirely  by 
sand  lagoons  ;  but  in  such  instances  no  attempt  has  been 
made  to  work  it.     Bony  matter  often  occurs  at  roof  and 
floor,  running  up  to  6"  and  4''  respectively  ;   but  rarely  if 
■ever  in  the  body  of  the  seam  itself.     The  mines  in  this  dis- 
trict are  chiefly  those  of  the  Berwind-  White  Coal  Mining 
€o.,  West  Eureka  Collieries  Nos.    1,  2,  4,  5,  6  and  10,    11, 
12,  the  three  latter  at  Anita,   in  all  of  which  the  average 
yield    of  coal  will  be    about  5'.     Farther  north  are  the 
Rochester  &  Pittsburgh  mines  at  Walston  Nos.  1,   2  and  3 
on  Saw  Mill  run  ;  Adrian  mines  Nos.  1,  2  and  3  on  the  next 
run  north,    connected    underground  with  the  Eleanora 
mines  of  the  same  company  on  Big  Run  waters,  Nos.  1  and 
2,  in  all  of  which  the  coal,  where  not  cut  out  by  rock  faults, 
is  less  variable  than  around  Horatio,  yielding  more  reg- 
ularly about  a  5'  seam. 

In  the  Reynoldsville  district,  where  are  located  the 
principal  mines  of  Messrs.  Bell,  Lewis  and  Yates, — the 
Rochester,  Big  Soldier,  Sprague  and  Hamilton, — the  min- 
ing portion  of  the  bed  is  not  quite  so  thick,  though  the 
roof  members  of  coal  and  slate  often  bring  the  total  section 
up  to  10';  but  the  bed  still  yields  an  exceedingly  choice 
ooal,  both  for  steam  and  domestic  purposes,  and  unlike  the 
same  seam  in  the  Horatio-Punxsuatawney  field,  it  is  not 
used  for  coking  purposes  here. 

As  far  south  as  Punxsuatawney  and  north  to  Sandy 
Iiick,  even  the  most  prolific  and  regular  mines  have  devel- 
oped areas  of  entirely  barren  territory  where  the  coal  bed 
has  been  wholly  replaced  by  sandstone  and  silt,  without 
actual  displacement  of  the  seam.  What  was  mere  surmise 
a  few  years  ago,  prior  to  the  extensive  de,velopment  of  this 

*Plate  440  gives  a  series  of  sections  of  this  Important  bed  in  Jefferson  Co. 
10* 
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field  which  succeeded  the  construction  of  the  Buffalo, 
Rochester  and  Pittsburgh  R.  R.,  has  given  way  to  cer- 
tainty now,  viz : — that  extensive  erosion  of  this  coal  bed 
took  place,  either  during  its  deposition  or  immediately 
afterwards,  prior  to  the  formation  of  the  great  Mahoning^ 
sandstone  cap.  This  erosion  is  in  the  nature  of  lagoon*, 
marking  ancient  water  courses,  whose  channels  were  quite 
as  irregular  in  extent  and  direction  as  any  existing  surface 
stream  at  the  present  day.  That  they  were  usually  shallow 
is  evidenced  by  the  fact  that  rarely  is  the  limestone  under- 
lying the  coal  cut  out  or  even  disturbed,  and  actual  devel- 
opments have  demonstrated  these  washouts  to  be  of  im- 
mense extent  in  places.  In  some  of  the  mines  at  Punx- 
suatawney  the  erosion  partakes  of  the  character  of  a  large 
number  of  small  spots,  like  sand  islands  in  the  great  coal 
swamp,  in  and  around  which  excellent  coal  has  been 
mined,  shovdng  no  evidence  of  distoilicn,  fquetzirg  o 
faulting. 

North  of  Sandy  Lick  in  the  BrocJcwayville  district  are 
the  Beech  Tree  mines  Nos.  1  and  2  of  the  R.  &  P.  C.  &  I. 
Co.  where  the  bed  is  thinner;  and  in  the  Blairsville — Du- 
Bois  basin  of  Clearfield  Co.,  the  new  Berwind  Sfiaft  col- 
liery near  DuBois  where  the  coal  is  mined  265'  beneath 
surface,  showing  a  top  1'  bench  not  mined  ;  0'  2''  bony  and 
main  bench  6'  6"  to  6'  0".  Also  the  Helvetia  N"os.  1  and  2 
mines  of  Mr.  Adrian  Iselin  near  Stanley.  Other  commer- 
cial mines  are  the  Standard,  Coal  Glen  and  Clarion  Nos.  1 
and  7.\ 

In  the  south-west  end  of  the  Smicksburg  and  Leechburg- 

*At  the  Eleanora  mine  on  Elk  run,  a  tunnel  was  driven  for  1000'  through 
rock  after  starting  in  at  the  outcrop  in  excellent  coal  6'  thick  ;  but  in  this 
tunnel  some  little  coal  was  nearly  always  present  to  justify  If  not  encourage 
driving,  and  immediately  beyond  this  roof  roll,  excellent  coal  was  found 
and  mined.  This  mine  is  now  one  of  the  most  extensive  in  the  district 
turning  out  1500  tons  of  coal  a  day,  mining  above  the  parting  on  a  bed 
which  yields  5'  to  6'  ot  coal. 

jAlmost  all  Of  these  developments  are  confined  to  the  Lisbon  (Eevnolds- 
ville)  and  Blairsville  (DuBois)  basins  between  Chestnut  Ridge  and  the 
Perrysville  axis,  both  of  which  basins  coalesce  around  Punxsuatawney  by 
the  expiration  of  the  Falls  Creek  axis  south  of  McCalmont  twp. 
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Apollo  synclinals,  in  Ringgold,  Porter  and  Perry  twps. 
there  are  additional  areas  of  this  Lower  Freeport  coal 
where  the  bed  is  thinner  but  in  good  condition,  as  the  mine 
descriptions  to  immediately  follow  will  show;  but  as  yet 
this  area  is  without  railroad  connection  and  too  the  Lower 
Freeport  coal  bed  D  does  not  here  show  that  predominat- 
ing character  of  a  thick  and  good  coal  seam  that  it  does  so 
generally  to  the  east- of  the  Perrysville  arch. 

Along  the  Sandy  Lick  vfffey  between  Reynoldsville  and 
Pancoast  this  bed  is  strangely  wanting,  all  attempts  to 
locate  commercial  areas  of  good  coal  there  having  so  far 
proved  failures;  and  while  the  bed  maintains  its  integrity 
through  the  Brockwayville-Rattlesnake  run  district  and 
even  across  the  Little  Toby  into  Elk  Co.,  it  becomes 
gradually  thinner  and  wholly  wanting  along  the  Phila- 
delphia &  Erie  E.  R. 

Township  Notes. 

In  Porter  twp.,  the  Freeport  lower  coal  D  occupies  a  considerable  area, 
but  it  is  rarely  over  3' thick  and  seldom,  opened.  In  Perry  twp.  adjoin- 
ing, all  through  the  Smicksburg  baSIn,  it  shows  a  thickness  superior  to  any 
other  coal  seam  of  the  Lower  Productive  coal  group,  varying  from  3'  2"  to 
5'  6"  in  thickness.  It  has  been  quite  extensively  developed  around 
Perrysville  for  a  local  supply  of  coal,  showing  on  the  John  Ihler  farm, 
about  5'  thick,  parted  near  the  top  by  a  layer  ot  impure  cannel  slate.  But 
across  the  hill  on  Foundry  run  the  same  coal  is  only  3'  2"  thick. 

On  the  George  Blose  farm  in  the  valley  of  Perrysville  run  the  coal  shows 
the  lollowing  typical  section  :  Top  coal  1'  10";  cannel  slate  0'  10";  coal  1'  5"; 
slate  thin;  bottom  coal  0'  8".  Total  4'  9".  Westward  and  northward  from 
Perrysville  its  mining  and  chemical  condition  materially  improve ;  at 
Blose's  its  analysis  shows  F.  C.  53.496%;  V.  M.  32.173%;  sulphur  3.361%  and 
ash  10.090%,  so  that  it  is  a  worthless  coal,  except  for  local  farm  use.  Even 
in  this  part  of  the  field  the  bed  is  somewhat  aflfected  by  sand  intrusions,  one 
of  the  entries  of  the  Blose  mine  showing  a  wedge-shaped  mass  of  sandstone 
coming  into  the  seam  below  the  cannel  slate,  dividing  the  bed  into  two 
parts  though  confined  to  a  narrow  area,  100'  long  and  50'  wide,  starting  as  a 
knife-edge  and  gradually  increasing  to  18".  Horses  of  clay  also  consider- 
ably disturb  the  coal  here. 

On  the  T.  Ball  farm,  north  of  Whitesville,  on  the  east  side  of  the  Perrysville 
axis  bed  D  has  been  opened  and  is  now  extensively  mined  at  West  Eureka 
No.  4  colliery  of  the  B.-W.  C.  M.  Co.  where  the  whole  section  shows5'  6",  the 
main  mining  bench  being  4'  2"  thick,  above  which  comes  0'  4"  bony  coal 
and  1  0"  of  top  coal,  not  njined.  On  the  Croasman  and  Poatlethwaite  farms 
near  Whitesville,  a  more  typical  section  shows,  with  top-Goaland  slate  C  6"; 
bony  coal  0'  2  '  and  coal  3'  S",  a  total  of  4'  2"     The  coal  Is  of  good  quality  at 
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both  places.  As  a  direct  effect  of  the  axis,  the  outcrop  of  this  coal  extends 
far  up  all  the  branches  of  Mahoning  creek  on  the  north  side,  between  Whites- 
ville  and  Clayville,  taking  cover  on  the  main  creek  twice  in  the  big  bend 
east  of  Whitesville  at  the  West  Eureka  colliery  No.  4;  cut  out  again  at  the 
next  bend  north  to  run  far  up  Ross  run,  but  again  passing  beneath  the  main 
Mahoning  near  the  Perry- Young  township  line  before  reaching  Horatio.  In 
the  elevated  country  around  Frostburg,  over  the  arch  of  the  Perry  ville  axis, 
the  Freeport  group  occupies  the  hill-tops;  but  only  to  descend  on  the  east 
side  to  creek  level  at  Horatio  and  Clayyille,  at  West  Eureka  mines  Nos.  1, 
2, 5  and  6,  where  it  is  extensively  mined,  and  yields  a  good  clean  coal  averag- 
ing 5'  thick  and  varying  from  3  6"  to  9'  0".  All  around  Frostburg  this  coal 
shows  good  mining  thickness,  4'  6"  to  5'  0  '  thick,  occasionally  somewhat 
slaty  and  bony  but  generally  good;  through  the  P.  <fe  R.  Whitesel  farms  5'  0"! 
H.  Depp's  4'  6",  somewhat  irregular  and  disturbed  by  clay  veins;  at  R.  An- 
thony's 5'  thick,  without  partings.  Again  on  the  old  Bell,  Martin  and  McGee 
farms,  southwest  of  Frostburg,  where  the  seam  is  still  5'  thick,  but  some- 
what slaty  and  impure.  A  large  proportion  of  this  area,  extending  north  to 
Olivesburg,  but  mainly  in  Young  township,  is  now  owned  by  the  Roches- 
ter and  Pittsburg  C.  <fe  I.  Co.,  whose  mines  at  Walston  on  Saw  Mill  run  and 
at  Adrian  on  Elk  run,  are  now  extracting  an  enormous  tonnage  of  excellent 
coal  annually  from  this  seam  along  the  western  flank  of  the  Lisbon  basin, 
the  coal  averaging  about  5'  thick,  with  great  regularity  of  section  but  fre- 
quently cut  out  suddenly  by  sand  lagoons  as  already  mentioned.  Being 
continuous  across  the  axis,  considerable  areas  await  development  along  the 
Oliver  township  line,  though  very  little  of  it  extends  northward  into  the 
Big  Run  valley.  To  the  west  and  south  in  Perry  a  large  local  household 
supply  is  obtained  from  banks  on  the  Hopkins,  Neel,  Lewis,  McCracken 
and  Courley  farms,  where  the  coal  is  6'  thick,  but  with  little  slate,  showing 
an  excellent  firm  and  hard  seam,  only  spoiled  by  a  rather  large  percentage 
of  sulphur  (2\ifo). 

In  Oliver  township  very  nearly  all  of  this  coal  is  contained  within  the 
Lisbon  basin,  though  its  horizon  is  reached  in  detached  knobs  north  of  Little 
Sandy  creek  in  the  Leechburg- Apollo  synclinal.  The  best  exposure  of  the 
coal  in  the  Big  Run  valley,  along  the  south  side  of  the  township,  is  on 
property  of  C.  M.  Law,  two  miles  west-southwest  of  Olivesburg,  where  it  is 
5'  thick  and  in  good  condition,  as  at  Hopkins  and  at  Lewis  on  the  south,  and 
at  Olivesburg  to  the  east,  at  the  head  of  Little  Sandy,  where  on  the  Jordan 
farm  it  is'opened  in  a  high  knob,  6'  thick,  in  excellent  condition.  In  the 
Leechburg-Worthville  basin,  west  of  Lick  run  and  north  of  Little  Sandy 
creek,  the  coal  is  widely  known  and  mined ;  at  A.  Huflfman's,  A.  J. 
Smather's,  J.  Johns'  and  at  Mrs.  Kennier's,  one  mile  east.  At  all  of  these 
places  it  presents  a  similar  section,  and  its  general  condition  is  the  same  as 
at  Frostburg  and  Olivesburg ;  5'  thick  in  one  bench,  roofed  by  slate  and  un- 
derlaid by  an  even  and  regular  floor  of  clay.  The  Hufi'man  mine  analysis 
showed  a  gas  coal  with  F.  C,  56.762%;  V.  M.  37.605%;  sulphur  1.103%  and  ash 
2.990%. 

In  Ringgold  twp.  this  bed  has  a  variable  commercial  value.  It  is  believed 
to  be  the  coal  opened  in  the  valley  of  Pine  run,  descending  the  Uaylor  run, 
on  the  Stahlman  and  Shafer  properties,  on  the  latter  showing  a  somewhat 
irregular  seam  much  disturbed  by  an  uneasy  and  rolling  sandstone  roof, 
which  sometimes  cuts  down  the  bed  nearly  to  the  floor.    When  at  its  fulL 
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height  the  coal  shows  one  solid  bench  4'  thick,  withoutpartings  and  of  good 
quality.  In  the  valley  of  Eagle  run,  on  the  west  side  of  the  Leechburg 
basin,  it  has  been  reported  6'  thick,  of  which  4'  can  be  seen  at  an  old  pit. 
In  the  valley  of  Painter  run,  close  to  the  Armstrong  line,  its  outcrop 
shows;  but  very  little  is  known  of  the  character  of  the  coal.  In  the  valley 
of  Cherry  run,  on  the  north  side  of  the  hill  in  the  Leechburg-WorthviJle 
basin,  this  coal  is  thought  to  be  opened  on  the  D.  Martz  farm,  near  Mill- 
iron's  gristmill,  4'  thick;  but  its  outcrop  is  sparingly  explored  all  along  the 
south  side  of  Little  Sandy  Creek  valley. 

In  Rose  twp.  a  limited  area  of  bed  D  is  found  in  the  Worthville-Leechburff 
basi7i  in  the  south-east  corner  only  a  few  acres  in  extent.  On  the  E.  Mc- 
Gary  farm  at  the  Knox  twp.  line,  the  coal  is  reported  opened  close  to  the 
hilltops  thick,  without  partings  and  free  from  pyrites.  In  Knox  twp., 
straddling  the  Waynesburg  axis  south-west  of  Knoxville,  there  is  a  consid- 
erable area  of  the  Preeport  lower  coal,  which  also  crops  in  isolated  patches 
northward  and  in  one  hill  east  of  Knoxville.  The  bed  however  is  only  valu- 
ble  here  for  a  local  supply  of  coal,  owing  to  its  geological  and  geographi- 
cal position.  On  the  W.  Borland  farm,  on  Lick  run.  the  coalavereges  4'  6'' 
to  5' 0"  thick  and  mines  out  easily;  but  its  clay  shale  roof  admits  water 
freely  and  somewhat  stains  the  coal.  In  this  mine  a  top  bench  of  hard  can- 
nel  slate  first  appears  as  thin  projecting  finger  points,  which  subsequently 
unite  further  in  to  make  a  solid  top  bench  2'  thick.  Its  outcrop  extends 
around  the  head  of  Lick  run, past  the  McGary  farm  in  Rose  twp.  and  thence 
on  to  Five  Mile  run.  It  is  opened  on  the  Shafer,  Uummings,  Eshbaugh 
and  Stewart  farms,  showing  much  the  same  condition  as  at  Borlands.  The 
bed  is  uniform  and  regular  and  about  4'  2''  thick,  and  though  somewhat 
pyritous  (1|%)  it  shows  less  than  5%  of  ash  and  yields  a  good  coal  with  over 
38%  volatile  matter.  At  Mathew's  farm  north  of  the  Brookville  road  it 
shows  4'  thick;  but  at  Rhodes  near  by  the  same  bed  is  only  2'  5". 

Young  twp.  is  now  a  highly  developed  section  of  the  Lower  Freeport 
coal  D  through  the  operations  of  the  Berwind-White  Coal  Mining  Co.  and 
the  Rochester  and  Pittsburgh  C.  &  I.  Co.,  established  since  the  extension  of 
the  Buffalo,  Rochester  <fe  Pittsburg  and  Pennsylvania  R.  R.  systems  into 
this  region,  after  the  survey  of  Jefferson  Co.  was  made.  Some  mention  of 
the  mines  at  Horatio,  Walston,  Anita  and  Adrian  have  already  been  made, 
the  bed  outcroping  along  Ross,  Saw  Mill  and  Elk  runs,  being  generally  be- 
neath water  level  on  the  Mahoning,  the  Lisbon  synclinal  passing  just  east 
of  Horatio  and  through  Punxsuatawney,  and  the  bed  being  buried  in  it  all 
through  the  south- east  portion  of  the  township.  As  in  the  PerrysvUle  re" 
gion  the  interval  between  the  two  Preeportcoals  varies  throughout  northern 
Young  twp.  from  40'  to  60'.  Bed  D  shows  a  very  wide  variation  in  section 
here  as  already  stated;  but  as  mined  commercially  it  may  be  said  to  average 
about  5'  in  thickness  or  7,000  tons  per  acre.  At  the  Carmalt  farm  north-west 
of  Clay  ville  it  shows  imperfectly  4'  6"  thick;  but  on  the  Hum  farm,  higher 
up  the  ravine,  it  is  said  to  carry  a  roof  member  3'  thick  over  a  4"  slate.  The 
lower  part  of  the  bed  near  the  crop  was  6'  8J"  thick,  with  a  small  0^''  slate 
parting  0'  6''  above  floor.  The  coal  is  good  and  clean  and  mines  easily* 
yielding  about  35%  of  volatile  matter  and  less  than  1%  of  sulphur  and  low- 
ash.  Atthe  Morris  pit  to  the  north  its  main  bench  is  from  6'  to  7'  thick. 
This  area  is  now  embraced  within  the  West  Eureka  Nos.  1  and  5  mines. 

On  Saw  Mill  run  to  the  north,  around  the  Walston  mines  of  the  R.  &  P. 
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C.  &  I.  Co.,  on  the  Jones,  Morris  and  Kurtz  farms  it  sliows  from  5'  to  6'  of 
excellent  coal.  Occasionally  small  knife  edges  of  slate  appear  and  also 
■wedges  and  sean.s  of  iron  pyrites,  but  in  no  case  of  sufficient  thickness  or 
frequency  to  damage  the  bed.  The  coal  is  rather  more  tender  and  friable 
than  usual  in  this  basin  and  hence  its  product  is  quite  largely  coked. 

The  Wingert  mine,  well  up  a  narrow  branch  ravine  of  the  run,  shows  the 
section  to  contain  2'  0"  of  top  bony  coal  and  slate,  the  mining  section  being 
5'  3|"  thick,  with  the  O^''  slate  about  2'  0"  above  the  floor.  The  upper  bench 
is  hard  and  mines  out  in  large  lumps;  the  lower  bench  shows  a  columnar 
structure  and  much  more  friable,  the  whole  yielding  1|%  of  sulphur  and 
41  fo  of  ash.  In  the  ravines  of  Elk  and  Little  Elk  runs  are  situated  the 
Adrian  mines  Nos.  1,  2  and  3  and  the  Anita  (West  Eureka)  mines  Nos.  10, 
11  and  12,  opening  up  immense  areas  of  this  coal  bed,  which  rises  north- 
west regularly  and  more  rapidly  to  the  Perrysville  axis  and  north-east  less 
rapidly  towards  Reynoldsville  in  ihe  same  basin.  The  Adrian  mine  tunnel 
is  connected  underground  with  the  Eleanora  operation  on  Big  run,  and 
presents  a  striking  example  of  uniformity  and  regularity  in  this  coal  seam 
here  besides  serving  to  drain  south-westward  enormous  areas.  Ascending 
from  Punxsuatawney  the  coal  first  appears  above  water  level  beyond  [the 
forks  at  the  Adrian  mines.  On  Little  Elk  it  was  opened  on  the  J.  S.  Ken- 
nedy farm  6'  thick  and  further  up  on  the  McKee  and  Pantall  farms,  where 
it  showed  5'  10^"  thick,  with  a  thin  0|"  parting  1'  0  '  above  the  floor,  and 
occasionally  a  clay  parting  of  2'  at  about  1'  8"  from  the  top,  not  persistent 
however.  At  the  McKee  mine  the  section  recorded  by  Mr.  Piatt  gives  6' 
1";  but  the  top  1'  0"  is  bony  and  slate,  bringing  the  mining  bench  down  to 
the  district  average  of  5'.  At  the  old  P.  Hawk  mine  on  the  main  creek  close 
to  the  forks  (now  Adrian  mines)  the  top  coal,  with  some  bone  and  slate, 
varies  from  1'  0"  to  2'  0'  beneath  which  comes  a  persistent  slate  from  Oj"  to 
2"  and  then  a  clear  mining  bench  4' 6"  to  5' 0",  the  latter  a  good  clean, 
bright  and  handsome  coal. 

Bell  twp.,  next  east  of  Young,  is  almost  entirely  occupied  by  the  Barren 
Measures  so  that  the  Lower  Productive  coals  are  everywhere  beneath 
water  level  save  along  the  Indiana  Co.  line  on  the  south  along  the  valleys 
of  Canoe  creek  and  Ugly  run.  Owing  to  the  collapse  of  the  Indiana  anti- 
clinal to  the  south,  the  stratification  is  nearly  horizontal.  Of  the  Barren 
Measures  about  300'  are  exposed;  of  the  Lower  Productive  group  100'. 
Hence  only  the  Freeport  group  is  really  represented  on  these  two  streams. 

MoCalmont  twp.,  north  of  Young,  continues  however  the  geology  of  the 
latter  district,  the  Freeport  coal  outcrops  being  further  re-enforced  along 
the  branches  of  Big  run  by  the  presence  of  the  Falls  Creek  axis,  which  first 
begins  to  make  itself  felt  along  the  northern  line  of  Bell,  pushing  the  Fill- 
more-Reynoldsville  basin  line  westward  to  pass  through  Shamoka  on  leav- 
ing the  southeast  corner  of  the  township  in  the  Blair sville-DuBois  basin. 
The  chief  mining  developments  have  been  made  therefor  along  Big  run, 
where  the  Eleanora  mine  of  the  R.  &  P.  C.  &  I.  Co.  is  located,  close  to  water 
level.  The  dips  on  the  Fall  Creek  axis  are  exceedingly  slight  and  the 
measures  nearly  flat.  The  old  Best  mine  near  the  mouth  of  Laurel  run 
shows  the  entire  Lower  Freeport  coal  6'  8",  hero  however  for  the  first  time 
fahowing  a  bony  parting  of  0'  2",  near  the  middle  of  the  bed,  separating  an 
upper  mining  bench  4'  2"  thick  from  a  lower  floor  member  2'  4",  of  which 
only  1'  8"  of  top  coal  is  good  and  exposed  in  the  mine,  the  lower  0'  8"  being 
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slaty.  The  Shafer  coal  is  5'  thick;  but  the  bed  carries  the  usual  parting  1|'' 
thick  with  only  3' to  4'' of  bottom  coal  beneath  it  and  a  mining  section  of 
4'  6"  above  the  latter  carrying  a  hard  bony  parting  about  1'  from  the  bottom, 
as  at  Eleanora. 

The  Straighthoof  bank  at  the  head  of  Elk  Run  valley,  was  reported  in  H 
6  to  be  on  one  of  the  lower  Kittanning  coals;  but  recent  developments 
point  to  its  being  bed  D,  with  a  lower  mining  bench  of  6',  above  which 
comes  4"  of  cannel  slate,  1"  of  slate  and  on  top  8"  of  bony  coal  and  slate,  in 
all  7'  1".  This  same  seam  is  opened  on  the  J.  Wachob  farm,  where  the 
<!oal  Is  equally  good,  but  with  the  lower  bench  reduced  to  4'  6".  The  Kes- 
ler  farm,  lower  down  the  stream  and  about  i  mile  northeast  of  Smith's 
saw  mill  has  an  opening  on  bed  D,  showing  a  handsome  clean  bed  of  coal 
5'  thick,  with  no  partings  and  only  a  few  knife  edge  binders;  a  low  per- 
centage of  sulphur  and  ash,  and  well  situated  for  mining.  This  tract  is 
now  worked  by  the  Berwind-White  C.  M.  Co.  at  their  West  Eureka  No.  10 
mine.  On  the  Eible  farm  1  mile  east  it  again  shows  5'  of  coal,  yielding  the 
same  average  quality  that  this  bed  shows  all  through  the  Elk  Run  district. 
John  Shull  has  opened  the  same  bed  on  the  western  slope  of  the  hill,  near 
the  level  of  the  east  branch  and  1  mile  south  of  Shamoka  Corners,  ranging 
from  4'  6''  to  4'  9",  and  rather  slaty.  The  Brown  mine  in  the  Browu-XJp- 
linger  Settlement  in  the  north  end  of  the  township,  around  the  head  of 
Little  Sandy  waters  develops  a  limited  area  of  the  Lower  Preeport  coal,  of 
good  quality  but  limited  in  extent,  4'  8"  to  5'  0"  thick. 

Henderson  twp.  and  Gaskill  twp.  lie  along  the  Clearfield  Co.  line,  the 
former  exhibiting  a  limited  area  of  the  Preeport  coals  along  the  east  branch 
of  the  Mahoning  whilst  the  latter  shows  an  increased  area  along  Clover  run 
and  Stony  run,  extending  up  the  west  flank  of  the  Chestnut  Ridge  axis. 
Drill  holes  put  down  in  Henderson  in  the  area  between  the  McCalmont- 
Bell  line  and  Stump  creek  do  not  show  the  Lower  Preeport  coal  over  3i 
and  sporadic  in  occurrence.  In  the  north-east  corner  of  this  township  at 
Sykesville  on  the  R.  &  P.  R.  R.  along  Stump  creek,  the  synclinal  axis  of 
the  DuBois  basin  is  located;  and  this  structural  effect  has  been  taken  ad- 
vantage of  by  Messrs.  Bell,  Lewis  &  Yates  to  locate  a  shaft  *  116'   deep  to 

*  Here  one  of  the  boldest  and  most  costly  tunnels  was  driven  to  connect 
shaft  and  mine,  9,100' long,  and  taking  advantage  of  the  100'  difference  in 
level  between  top  of  shaft  and  mouth  ot  Big  Soldier  run  mine  drift,  an 
enormous  area  of  splendid  coal  was  rendered  self-draining,  the  water  back- 
ing up  for  4500'  in  heading  from  shaft,  leaving  above  this  water 
level  4600'  of  heading  to  the  crop,  or  an  area  af  about  2,500  acres.  Until  this 
high  area  is  all  mined  out  no  pumping  will  be  required  in  this  mine.  In 
summer  of  1892,  when  the  heading  had  been  driven  about  2,000',  rising 
about  2|'  per  100',  the  tunnel  showed  the  sporadic  occurrence  of  the  coal  bed 
in  this  region  and  very  plainly  the  ramifying  sand  lagoon  responsible  for 
its  erosion.  At  foot  of  shaft  7'  of  good  coal  was  developed,  as  drilling  had 
indicated;  but  advancing  along  heading,  coal  thinned  out  to  nothing  in  300' 
and  was  replaced  by  rock  even  to  the  extent  of  cutting  out  limestone  floor 
for  the  next  160'.  This  barren  area  was  succeeded  by  a  productive  zone  200' 
wide,  but  that  in  turn  by  1200'  of  rock  tunnelling  to  the  then  face.  As  far 
as  could  be  ascertained  at  the  time,  even  cross-entries  driven  out  into  pro- 
active   portions  from  main  heading,  failed    to  demonstrate  any  great 
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drain  their  Big  Soldier  run  mine  and  tributary  territory  to  the  north-west 
in  Winslowtwp.,  where  the  outcrop  of  this  coal  is  219'  higher  than  at  the 
shaft  2  miles  distant.  In  this  connection,  mention  might  be  properly  made- 
of  another  Clearfield  area,  but  recently  opened  up  by  the  Berwind  shaft 
colliery  to  the  east  of  DuBois,  where  the  Lower  Freeport  coal  shows  a. 
mining  bench  5'  6"  to  6'  0"  thick,  0'  2"  of  bony  on  top,  over  which  comes  1' 
of  coal  not  mined;  265'  below  surface.  By  the  extensive  use  of  the  diamond 
drill  an  elliptical  shaped  area  in  the  trough  ;of  the  basin  (here  pitching 
north-east  towards  the  A.  V.  R.  R.)  was  defined,  within  which  the  coal  was. 
found  quite  regular  and  persistent,  extending  south-west  from  the  railroad 
to  West  Liberty;  outside  this  circumscribed  area  the  coal  was  found 
irregular  and  uncertain,  so  that  beyond  some  isolated  finger  ends,  a  very 
large  area  near  by  is  thought  to  be  commercially  barren  of  good  mining 
coal. 

Returning  to  Gaskill  twp.,  where  the  prevailing  dip  is  northwest,  away 
from  the  Chestnut  Ridge  axis,  the  Lower  Freeport  coal  is  totally  undevel- 
oped, although  its  outcrop  occurs  along  the  valleys  of  Clover  run  and  TJgly 
run.  It  is  claimed  to  show  4'  thick  here,  somewhat  similar  in  section  to- 
the  mines  in  north-east  Indiana  along  the  waters  of  the  Little  Mahoning 
and  Cush  creeks. 

extent  of  good  coal,  although  it  Is  believed  from  drill  records,  that  excellent 
mining  areas  exist  on  either  side  at  no  great  distance.'  Certain  it  is  however 
that  a  very  extensive  and  ancient  estuary  was  developed  here,  how  exten- 
sive future  developments  alone  can  tell,  and  one  with  many  sinuoua 
branches,  spoiling  the  integrity  of  the  mining  field.  In  brief,  nothing  can 
be  predicated  as  to  how  extensive  a  mine  may  be  in  this  Jefiferson  Co.  dis- 
trict, or  how  valuable,  until  it  is  actually  developed,  although  no  like  area, 
of  bituminous  coal  in  the  state  has  been  drilled  to  the  same  extent  as  this, 
in  advance  of  mining. 

The  Helvetia  mine  (in  Clearfield  Co.)  on  eastern  flank  of  DuBois  basin, 
about  1\  mUes  from  Stanley  station  on  B.  R.  <fc  P.  R.  R.  developed  a  similar 
"fault"  in  the  Lower  Productive  coals  only  material  displacing  coal  there- 
is  much  finer  and  more  like  sUt  Two  openings  in  1892  had  been  driven  on 
outcrop,  within  a  few  yards  of  each  other.  The  upper  extending  S.  10°  W. 
directly  into  hill,  designed  to  work  and  drain  all  coal  east  of  it  up  the 
run;  the  other  was  being  extended  down  dip  and  stream  N.  88°  W.  on  a  grade 
of  4|' per  100' and  had  then  gone  1400'.  So  far  the  latter  mine,  heading 
towards  Stanley  (where  the  coal  was  shown  by  drill  to  be  8'  thick  and  160' 
beneath  stream)  had  developed  no  serious  trouble,  the  bed  yielding  from 
5|' to  6' of  coal  from  above  slate  band,  under  which  occurs  4"  to  6"  ol  un- 
used bottom  coal.  But  the  upper  mine  was  squeezed  and  troubled  almost 
from  the  start,  developing  a  series  of  rock  faults  of  a  serious  nature.  Th& 
bed  often  carried  2"  of  bony  coal  on  top  and  frequently  sulphur  balls  on 
bottom,  which  militated  against  the  success  of  electric  cutters  then  in  use. 
The  "faults"  or  "washouts"  at  Eleanora  and  Helvetia  are  several  miles, 
apar  t;  and  whether  they  will  be  eventually  shown  to  have  some  connection 
with  the  extensive  erosion  at  Sykesville,  between  the  two  mines,  will  be  of 
the  greatest  Interest  to  the  students  of  coal  geology  throughout  the  State. 
The  proven  facts  should  carry  their  warning  to  owner,  operator  and  pros- 
pector in  this  field. 
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Winslo\v  twp.  has  been  the  seat  of  a  very  large  development  of  this  coal, 
■where  it  is  locally  known  as  the  "Beynoldsville  Oas  Coal."  Both  the  Per- 
rysville  and  Falls  Creek  anticlinals  extend  through  its  boundary,  but  the 
former  is  decidedly  the  more  important  and  stronger,  the  latter  ci-eating 
only  a  faint  roll,  barely  sufficient  to  affect  mine  drainage.  The  Reynolds- 
ville  synclinal  passes  almost  directly  under  the  town  and  rising  rapidly 
north-eastward  it  lifts  the  Freeport  coals  into  the  air  north-east  of  Pancoast 
and  accounts  for  their  absence  over  nearly  all  eastern  Washington.  All  the 
coals  of  the  Lower  Productive  group  are  exposed  in  this  township ;  but  the 
Lower  Freeport  bed  T)  is  of  paramount  importance,  being  preeminently  a 
fine  bed  throughovit  the  Reynoldsvyie  region.  It  is  mined  largely  at 
Mochester,  Big  Soldier  Run,  Hamilton  and  Sprague  mines  of  the  Bel), 
Lewis  and  Yates  Co.,  along  the  waters  of  Sandy  Lick.* 

The  old  Pancoast  mine  of  the  Reynoldsville  Coal  Co.  is  directly  at  that 
station  150'  above  the  creek,  separated  from  its  2'  limestone  bed  by  15'  of 
shales.  The  entire  bed  is  8'  3"  thick  and  quite  regular,  showing  an  upper 
bench  2' 0"  thick,  not  mined  ;  coal  0'  8",  slate  and  bony  coal  0'  4';  coal, 
main  bench  4'  2";  slate  0'  1"  and  coal  1'  0".  The  coal  is  of  excellent  char- 
acter, very  free  from  ash  and  not  troubled  with  pyrites. 

The  Washington  Colliery,  1  mile  east,  shows  the  same  character  and  sec- 
tion. At  the  Diamond  mine,  1  mile  north  of  Reynoldsville,  developing 
two  small  outlying  areas,  the  bed  was  found  to  carry  a  parting  of  3'  4"  ot 
fireclay  near  center.  Above  it  there  is  4'  of  coal  again  parted  near  middle 
by  0'  7"  of  fire  clay.  Beneath  the  main  parting  there  is  6"  of  bony  coal  and 
a  good  bench  of  coal  6'  1"  thick,  which  is  the  only  merchantable  portion  of 
the  seam  and  exists  in  superb  condition  here,  of  which  only  the  lower  5'  is 
taken  out  in  mining— yielding  on  an  average  F.  C.  60fo,  V.  M.  34%,  sulphur 
1%  to  1.4%  and  about  4%  of  ash.  The  balance  of  the  seam  is  worthless* 
yielding  any  where  from  2^  %  to3|%  of  sulphur  and  from  W%  to  15%of  ash. 

The  Ohio  Mining  Go's,  colliery,  at  Reynoldsville,  shows  the  coal  with  a. 
total  section  of  10'  91";  but  the  upper  part  of  the  seam  is  much  parted  and 
broken  (see  section  plate  440)  and  only  the  bottom  5'  0"  bench  Is  mined. 
This  part  of  the  bed  yielded  a  first  class  coal,  with  less  than  1%  sulphur  and 
slightly  more  than  3%  of  ash. 

Powers  and  Brown's  mine,  on  a  small  branch  of  Soldier|run,  ^  mile  south- 
east of  Reynoldsville,  was  opened  in  another  handsome  area  of  coal,  with 
the  bed  10'  1"  thick  ;  but  again  only  one  main  5'  bench  can  be  relied  upon 
for  good  coal,  below  which  in  this  mine  occurs  6'' of  bony  coal  and  10"  of 
coal.  A  large  portion  of  these  two  mines  are  now  exhausted,  and  the  de- 
velopments ol  these  and  many  other  collieries  all  go  to  prove  that  no  mat- 
ter what  the  total  height  of  seam  may  be  at  local  points,  only  the  one  per- 
sistent main  bench  of  5'  can  be  depended  upon  for  the  commercial  supply 
of  coal ;  and  the  best  part  of  this  bench  is  always  the  lower  part. 


*The  right  bank  of  that  stream  is  however  destitute  of  this  coal  bed  be- 
tween Reynoldsville  and  Pancoast;  so  is  the  left  bank  opposite  Pancoast, 
though  for  a  very  short  distance,  being  present  and  worked  at  the  old  Dia 
mond  mine.  The  absence  of  coal  hereabouts  is  due  to  extensive  ero- 
sion as  existing  frequently  in  this  district,  which  fact  is  extensively  discus- 
sed in  Report  H  6  page  130  et.  seq. 
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The  Sprague  mine  on  Mix  run,  shows  the  fentire  bed  to  be  still  over  10' 
thick  ;  but  only  the  bottom  part,  5'  to  7'  thicli,  is  sufficiently  pure  to  mine, 
averaging  6',  with  a  1"  to  1|"  band  of  bony  coal  and  slate  8'  to  10"  from  the 
bottom.  The  coal  is  bright  and  clean  and  when  actively  worked,  the  mine 
yields  aboutQOO  tons  a  day,  half  lump  overa  1|"  scre^.  The  coal  dips  into 
the  DuBois  basin,  the  Falls  Creek  axis  to  the  west  crossing  Mix  run  we=t 
of  the  Big  Soldier  mine,  already  referred  to,  now  one  of  the  largest  and  best 
equipped  coal  mining  plants  in  the  State.  It  is  connected  underground 
with  the  Sprague  workings  and  is  drained  at  the  shaft  on  Stump  creek,  as 
described.  The  average  yield  of  coalis  between  5'  and  5'  6";  but  the  main 
bench  often  reaches  6'.  Above  this  benohis  3"  black  slate  and  4'  5"  of 
worthless  coal  and  slate  ;  below  it  is  1"  slate  and  1'  0"  of  impure  coal. 

The  Strouse  mme  is  situated  at  the  head  of  a  small  branch  of  Trout  run, 
nearly  due  south  of  Reynoldsville.  Here  the  bed  is  somewhat  irregular 
and  troubled  with  "horse  backs,"  at  its  best  showing  a  good  5'  8"  bench 
with  a  small  parting  beneath  upper  4'.  The  coal  yields  less  than  1%  sul- 
phur and  under  5%  of  ash.  A  number  of  bore  holes  have  been  put  down 
along  a  tributary  of  Stump  creek  between  the  Falls  Creek  axis,  and  the 
shaft  at  Sykesville,  which  shows  the  coal  to  lie  from  100'  to  150'  beneath 
the  surface  and  to  maintain  its  thickness  of , from  5'  to  6',  though  in  places 
cut  out  by  rook  squeezes.  In  general  it  may  be  said  that  the  Lower  Free- 
port  coal  yields  about  the  same  average  thickness  in  both  the  Reynolds- 
ville and  Punxsuatawney  basins  viz;  5'  of  merchantable  coal.  In  the  former 
district  however  the  coal  is  generally  harder,  slightly  higher  in  volatile 
matter  and  carries  less  sulphur  and  a  generally  lower  ash  and  bony  coal 
than  at  Punxsuatawney. 

In  Pine  Oreek  twp.  a  couple  of  patches  of  bed  D  are  preserved  in  the 
'center  of  the  Lisbon  basin  along  the  Reynoldsville  pike  in  the  vicinity  of 
Baum's  hotel;  it  is  opened  on  the  Baum  and  Moore  properties,  and  shows  a 
top  bench  3'  11"  thick  and  a  bottom  coal  0'  8"  thick,  separated  by  1"  of  slate, 
in  all  4'  11". 

In  Washington  twp.  and  the  Brockwayville  district,  the  principal  mines 
are  the  Coal  Glen  colliery  of  the  Jefferson  Coal  Co.  and  the  Beech  Tree 
mines  of  the  R.  &  P.  C.  &  I.  Co.,  and  the  Clarion  Mines  Nos.  1  to  7.  In  the 
Reynoldsville  trough,  in  the  southern  portion  of  the  township,  the  coal  ex- 
tends north  from  Pancoast  station  to  the  Hutchinson  farm,  where  it  is 
opened  with  a  similar  section  to  Pancoast,  a  top  coal  4'  7",  slate  0'  4"  and 
bottom  coal  0'  3".  In  a  second  area  north-west  of  Rockdale,  where  the  lar- 
ger commercial  mines  are  located  and  through  the  Rattlesnake  valley  the 
bed  is  thinner  and  considerably  parted,a  section  at  the  old  Ross  pit  showing 
4'  7";  top  coal  2'  0";  slate  and  bony  coal  0'  2";  coal  1'  1";  slate  and  bony  coal 
0'  2";  coal  1'  2".  At  the  Patton  bank,  a  short  distance  south-east,  the  coal  is 
5'  thick  and  shows  an  excellent  character:  sulphur  .547%  and  ash,  4.030%. 
In  Rattlesnake  run  valley  there  are  numerous  exposures,  on  the  Keys,Ros3 
and  Smith  farms,  from  which  the  average  condition  of  the  bed  in  this  dis- 
trict may  be  judged,  furnishing  4'  6"  of  bright  clean  commercial  coal,  which 
is  about  the  yield  at  the  large  collieries. 

In  Snyder  twp.,  south  of  the  Little  Toby,  the  same  coal  is  found  to  the 
south  of  Brockwayville,  where  the  basin  9  miles  wide,  is  made  by  the  union 
ol  two  troughs  into  one;  the  Reynoldsville  (Lisbon)  basin  and  the  Smicks- 
burg  basin,  the  Perrysville  axis  expiring  at  Rockdale.    But  the  north-east 
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rise  of  the  basins  is  now  so  rapid  that  the  Freeport  group  Is  confined  to  the 
hills  south  of  the  Little  Toby.  The  Freeport  lower  coal  D  is  the  only  bed 
of  importance;  though  not  as  good  around  Brockwayville  as  along  Rattle- 
snake run,  it  is  nevertheless  always  a  good  commercial  coal.  Its  section  is 
distinguished  by  the  same  features  which  characterize  it  in  the  Rattlesnake 
valley,  namely;  a  small  bench  of  bony  coal  and  cannel  slate  at  the  roof  and 
a  small  parting  black  slate  a  few  inches  above  the  floor. 

At  Lane's  (Olark  bank)  and  Coehane's  its  main  bench  is  about  3'  6"  thick. 
Its  full  character  is  well  shown  at  Key's  mine  west  of  Brockwayville,  a 
cannel  slate  on  top  0'  6";  coal,  main  bench  3'  6";  slate  0'  0|"  and  coal  0'  6", 
the  main  bench  alone  being  mined. 

From  the  foregoing  detailed  statements  of  the  Lower 
Freeport  coal  D,  it  may  be  inferred  that  the  area  of  its 
commercial  integrity  and  value  is  largely  confined  to  that 
portion  of  Jefferson  Co.  contained  within  the  Lisbon- 
Heynoldsville-Diobois  basin,  east  of  the  Perrysville 
anticliaal  axis,  wh^re  it  can  be  counted  upon  to  yield  an 
average  of  5'  of  clean  coal,  except  in  special  areas  where  it 
has  suffered  erosion  in  ancient  Palaeozoic  times. 

Certain  commercial  areas  of  this  bed  exist  in  parts  of 
Porter,  Perry  and  Ringgold  twps.  but  the  bed  is  inferior 
even  at  its  best,  to  its  condition  around  Panxsuatawney, 
Horatio  and  Reynoldsville — to  such  an  extent  as  hardly 
to  invite  the  attention  of  capital  to  its  development. 

Kittanning   Upper  Coal  0'  and  Jolmstown  Cement. 

In  Perry  township  this  coal  is  not  exposed  in  the  Perrys- 
ville district;  but  the  underlying  Johnstown  cement  bed 
shows  on  the  John  Her  farm,  hard  and  tough,  with  irregu- 
lar fracture;  fossiliferous  and  dark  blue  gray.  On  Foundry 
run  the  coal  is  only  4"  thick  at  35'  below  bed  D;  and  on  the 
Oeorge  Blose  farm,  on  Perrysville  run,  1'  6"  thick.  Near 
Whitesville  the  coal  is  again  wanting;  but  the  cement  rock 
is  3'  thick.  In  Ringgold  the  coal  is  only  2'  6"  thick  in  the 
Pine  Run  valley,  at  Stahlman's.  In  Knox,  in  the  ridge 
between  Indian  Camp  and  Lick  runs,  the  Johnstown  ce- 
ment is  noted,  3'  thick,  changing  to  a  lean  iron  ore  on  M. 
E.  Steiner's  property,  near  Stewart's  saw  miU ;  but  the 
Upper  Kittanning  coal  C  is  merely  a  thin  streak  here.  In 
Winslow,  the  coal  is  regular  and  persistent  at  a  distance 
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varying  from  30'  to  40'  below  the  vastly  superior  bed  D.  In 
the  Keynoldsville  district  it  shows  at  Powers  and  Brown's 
mine  and  at  Pancoast  2'  thick.  In  Union  it  is  opened  on 
the  L.  Daly  farm,  about  one  mile  south  of  Corsica,  and  also 
on  the  J.  Williams  farm.  The  coal  is  fairly  good  and 
ranges  from  2i'  to  3'  thick.  It  shows  the  same  thickness 
going  southward  to  Simpson's.  North  of  Corsica,  at  Hind- 
man's,  it  shows  2'  10"  thick.  In  Washington  the  hills  di- 
rectly north  of  Rockdale  and  east  of  it  contain  this  coal 
and  the  Johnstown  cement;  but  the  bed  is  of  no  importance 
throughout  central  and  northern  Jefferson  county.  On  the 
Cooper  farm  one  mile  west  of  Rockdale  on  the  main  branch 
of  Falls  creek  an  important  section*  of  the  coal  measures 
was  obtained,  showing  the  Johnstown  cement  and  the  Fer- 
riferous limestone  only  120'  feet  apart;  and  as  this  Cooper 
quarry  is  the  only  exposure  of  the  Ferriferous  limestone  in 
Washington  township,  the  locality  is  important  as  serving 
to  remove  all  uncertainty  which  formerly  existed  regarding 
the  identity  of  these  two  limestone  beds.  In  Warsaw  the 
ravine  of  Hemlock  run,  east  of  Petersburg,  shows  the  Kit- 
tanning  upper  coal  on  the  J  ohn  Shadle  farm,  2'  0"  thick  and 
reported  underlaid  by  its  bastard  limestone.  It  shows 
again  at  the  Wilson  house,  near  Maysville.  Throughout 
all  the  northern  townships  this  coal  occurs  sparingly,  and 
even  where  its  horizon  is  reached  in  the  deeper  basins  con- 
taining the  Freeport  group,  it  is  entirely  neglected  on  ac- 
count of  the  superiority  of  other  coal  beds. 

The  Kittanning  middle  coal  G.  In  Porter  twp.,  re- 
ported 3'  thiok  by  Mr.  Adams  along  the  middle  branch  of 
Pine  creek.  In  Oliver  it  shows  2'  thick  in  the  Big  Run 
valley  on  the  William  Hanna  property.  Along  Little  Sandy 
its  outcrop  is  noted  on  the  Burkitt  farm,  and  reported  4' 
thick  by  Mr.  Huffman  near  Geist's  saw  mill.  In  the  Up- 
linger  Settlement,  around  the  head  of  Little  Sandy,  the 
coal  is  handsomely  exposed  on  the  Swartz  lands,  4'  10" 
thick,  with  a  top  bench  2'  0",  shale  parting  10"  and  bottom 
bench  2'  0''  thick. 


»Plate  439,  figure  II. 
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In  Clover  the  only  good  exposure  is  on  the  S.  P.  Ander- 
son farm  near  Troy  on  Red  Bank,  1'  6"  thick  and  exactly 
60'  above  bed  B.  In  Rose  at  the  head  of  Beaver  run,  it  is 
opened  in  Millen's  fields,  80'  above  the  Ferriferous  lime- 
stone; 4'  thick  but  worthless  by  r«^ason  of  a  large  amount 
of  slaty  coal.  At  J.  Witherow's  on  the  Red  'Bank  divide 
it  is  reported  3'  thick.  In  Knox  this  coal  has  been  reported 
east  of  Knoxville  by  Mr.  Steiner  as  being  4'  thick,  but 
damaged  by  a  heavy  slate  parting  near  the  center;  and  by 
P.  Hawk,  1  mile  south  of  the  Windfall  lands,  where  it  has 
been  extensively  mined.  It  shows  an  even  and  regular 
bed,  but  yields  a  rather  indifferent  coal,  4'  10"  thick,  upper 
bench  2'  0";  slate  0'  OJ"  to  0'2''  and  lower  bench'  2'  8".  In 
Winslow,  in  the  Reynold,sville  district,  several  p'-ospect  pits 
show  this  coal  1'  5'',  2'  0"  and  2'  6"  thick,  neyer  mined  in 
the  presence  of  the  superior  Lower  Freeport  coal  D.  In 
Union  south  of  Corsica,  it  is  3'  thick  on  the  Simpson  farm. 
Korth  of  Corsica,  at  T.  Orr's  and  Hindman's,  it  shows 
2'  10''  think.  It  is  clean  and  good,  and  with  about  3'  av- 
erage thickness,  it  yields  about  the  best  coal  in  Union  twp. 
East  of  Corsica  it  is  2'  6''  thick  and  65'  below  bed  C;  some- 
what slaty.  Around  Roseville  it  shows  uniformly  3'  thick, 
the  Cowan  mine  here  being  the  principal  source  of  supply. 
The  coal  is  of  good  character,  showing  F.  C.  54.000^;  V. 
M.  34.440^;  sulphur  .890^  and  ash  8.700^.  In  Washington 
this  coal  has  been  provisionallj'  identified  as  occurring 
about  135'  above  Palls  creek  on  the  Gordon  property  about 
1  mile  north  of  Osborn's  mill  where  it  is  reported  to  be  6' 
thifck,  though  the  measurement  requires  verification.  In 
the  northern  part  of  the  township,  to  the  north-west  of 
Rockdale,  the  same  coal  is  noted  on  the  William  Keys 
farm,  35'  below  the  Johnstown  cement,  and  also  upon  Mrs. 
Teadley's  property,  still  further  north-west,  where  it  is 
roofed  by  sandstone  and  has  an  irregular  thickness  of  from 
3'  to  4'.  In  Warsaw  it  has  only  been  noted  in  the  vicinity 
of  Maysville,  where  it  has  been  mined  by  George  Wilson 
and  J.  Hick.  It  has  also  been  developed  to  the  west  by 
W.  Frederick  and  by  C.  B.  Irvin  at  Maysville.     Its  thick- 
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ness  ranges  from  3'  to  3'  6",  with  slate  both  in  roof  and 
floor.  The  coal  is  clean,  without  partings  and  is  hard  and 
good.* 

Kittanning  Lower  Goal  B  and  Ferriferous  Limestone. 

In  Porter  twp.  it  is  probably  this  coal  that  is  exposed  on 
the  McClelland  farm,  in  a  small  ravine  north  of  his  house, 
where  it  shows  3'  thick,  overlaid  by  tough  slate  and  thin 
sandstone.  Its  outcrop  shows  along  the  middle  branch  of 
Pine  run,  25'  above-  the  Ferriferous  limestone,  which 
is  here  5'  thick.  In  Perry  near  Perrysville,  it  makes  a 
feeble  outcrop  along  the  road  north  of  the  village  and 
shows  18"  thick  on  the  Blose  farm  in  Perrysville  run. 

In  Ringgold,  the  Ferriferous  limestone  is  exposed  above 
water  level  in  the  Pine  Run  valley  for  nearly  2  miles  over  the 
Waynesburg  axis.  On  Caylor  run  bed  B  is  opened  by  Mr. 
Postlethwaite;  but  here  as  elsewhere  through  the  Pine  Run 
valley  its  small  thickness  precludes  it  ever  becoming  a  bed 
of  mining  importance.  On  Painter  run  it  is  3'  thick  at 
Snyders'  s  mill  and  it  is  also  exposed  R-nd  worked  by  D. 
Geist  near  Worthville,  nearly  3'  thick,  a  typical  section 
showing  top  coal  0'  7'';  parting  slate  0'  1'',  and  bottom  coal 
1'  4''  to  2'  0".  The  Ferriferous  limestone  is  4'  thick.  The 
coal  is  again  3'  thick  1  mile  below  Worthville. 

In  Oliver  the  coal  varies  from  2^'  to  4'  thick,  and  in  regions 
where  the  Low*  Freeport  coal  is  absent,  it  yields  the  princi- 
pal supply  of  domestic  fuel.  It  creates  an  unbroken  outcrop 
along  Bigrun,  from  one  end  of  the  valley  to  the  other,show- 
ing  at  Moser' s  2' 6"  thick.  Through  the  Gaston  settlement 
and  up  Keller's  run,  itis  well  elevated  by  the  Waynesburg 
axis,  showing  2'  2"  to  2'  9"  thick,  parted  by  a  small  slate 
10''  above  floor ;  and  though  thin,  it  yields  a  firm  dry  coal, 
largely  used  for  domestic  purposes,  despitejtts  being  alwajTs 
slaty.  The  Ferriferous  limestone  is  nowhere  less  than  50' 
below  the  coal  in  this  valley,  carrying  its  characteristic  fos- 

*In  the  northern  tier  of  townships  this  coal  occurs  to  a  very  limited  ex 
tent.  It  Is  mentioned  in  the  center  of  the  Leechburg  basin  near  Shaffner's 
Corners  as  occurring  in  a  few  hill  tops;  but  it  is  everywhere  small. 
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sils  in  abundance,  and  from  5'  to  7'  tMck.  It  carries  no 
iron  ore.  In  the  Little  Sandy  valley  Mr.  Barkitt  claims  to 
have  opened  bed  B  4'  thick  and  the  Ferriferous  limestone 
also  4'  thick,  again  showing  near  Geist's  saw-mill,  with 
iron  ore  7"  thick  on  top. 

In  McCalmont,  in  the  Elk  run  valley,  bed  B  is  2'  6''  thick 
at  Smithers  saw  mill.  In  Beaver  the  coal  is  universally 
a  workable  seam,  but  small.  It  is  mined  by  D. 
Geist  close  to  the  Worthville  bridge*  and  J.  Wagner. 
West  of  Reitz  run  on  the  Lang  property  it  is  3' 
thick,  and  50'  lower  down  the  Ferriferous  limestone  shows 
5'  thick,  brownish  in  color  and  richly  fossiliferous.  On 
the  Sowers  farm  on  Tar  run  the  coal  is  2'  thick,  and  on 
Beaver  close  to  the  Rose  twp.  line,  it  shows  3'  on  the 
Brocius  farm.  In  Clover  it  shares  with  bed  A  the  market 
for  a  local  coal  supply.  At  Troy  on  Red  Bank  it  is  5U' 
above  the  Ferriferous  limestone  (4'  thick  and  quarried  by 
Carrier,  McFarlan,  Smith  and  Anderson,,  with  1'  of  Buhr- 
stone  ore  at  latter  place)  and  is  mined  by  Carrier,  McFar- 
lan and  Anderson,  in  one  bench  2'  0''  to  2'  6"  thick.  Along 
a  small  ravine  marking  the  Clarion  Co.  line  it  shows  3'  0" 
thick  north  of  Mr.  Lucas'  house;  on  Welch  run  only  2' 
2"  thick.  On  Knapp  run,  Joining  Red  Bank  below  Dow- 
lingville,  it  shows  in  Mr.  Kelso's  fields,  on  the  S.  Shield's 
farm  and  on  J.  Mbrrison's  property,  never  exceeding  3', 
but  yielding  good  coal.  The  Ferriferous  limestone  in  the 
same  district  shows  6'  thick,  supporting  from  2"  to  4"  of 
Buhrstone  iron  ore.  On  Rattlesnake  run,  on  the  Burne 
property,  bed  B  is  2'  2"  thick.  In  Ross,  on  the  Bed 
Bank  divide,  this  coal  shows  2'  to  3'  thick  on  the  Carr 
property,  with  1"  additional  bony  coal  on  top.  West  of 
Brookville,  on  J.  Clement's  farm,  the  coal  is  2'  thick.  The 
Ferriferous  limestone  shows  at  many  places.  Below 
the  month  of  Cedar  run  it  is  4^'  thick,  with  4"  of  iron  ore 
on  top,  yielding  31.524^  iron;  1.376^  mang;  .028^  sulphur 
and  .250^  phosphorus.  In  Knox  east  of  Knoxville,  bed 
B  shows  3'  on  the  Red  Bank  property  and  about  30' 
below  bed  C. 
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In  Winslow  this  coal  was  exposed  by  the  Central  Land 
and  Mining  Co.  at  Reynoldville  near  creek  level,  where  it 
proved  a  worthless  seam,  3'  4''  thick,  cut  up  by  slate  bands, 
the  coal  itself  yielding  over  3^  sulphur  and  11^^  of  ash. 
In  Union  this  bed  has  been  opened  along  the  Troy  road 
south  of  Corsica.  At  Simpson's,  near  the  level  of  the  run, 
it  shows  3'  thick  exactly,  but  increases  to  4'  and  even  5' 
further  west  in  the  main  Welch  Run  valley  at  D.  D. 
Simpson's.  Its  average  in  this  township  will  not  run 
over  3'.  North  of  Corsica,  at  Hindman's,  it  is  reported  4' 
thick.  All  through  this  township  the  Ferriferous  lime- 
stone is  everywhere  wanting,  as  it  is  in  Eldred  twp.  further 
north.  In  Pine  Creek  on  the  North  Fork,  the  limestone  is 
exposed  on  the  Hoffman  farm,  with  its  characteristic  fos- 
sils ;  but  though  5'  thick,  very  little  of  it  is  fit  for  burning, 
being  highly  siliceous.  It  so  shows  on  the  Miller  farm,  but 
nowhere  else  has  it  been  noted,  and  its  sandy  condition  at 
Hoffman's  marks  its  gradual  passage  into  sandstone,  which 
is  its  form  eastward,  not  only  over  Pine  Creek  twp.  but 
throughout  all  the  region  bordering  on  the  upper  Sandy 
Lick  waters. 

In  Warsaw  bed  B  occurs  along  Hemlock  run  37'  above  the 
Ferriferous  limestone,  measuring  2^'  at  its  best.  The  lime- 
stone has  been  repeatedly  exposed  east  of  Petersburg  and 
quarried  to  iSome  extent  as  a  fertilizer  cfn  the  Temple  farm 
and  the  Raught  farm,  nearly  5'  thick  of  stone  supporting  a 
thin  layer  of  the  Buhrstone  iron  ore.  At  Maysville  the  coat 
is  claimed  to  have  been  found  5'  thick  on  the  Irvin  and  Wil- 
son properties  and  its  outcrop  also  occurs  near  Petersburg, 
where  the  limestone  has  been  extensively  quarried  with  a 
full  thickness  of  6'.  In  Snyder  it  nowhere  occurs  over  2' 
thick,  and  in  Polk  it  has  been  opened  near  Schaffner's 
Corners,  on  the  Davis,  Schaffner  and  Smith  farms  with  a 
maximum  thickness  of  2'  of  poor  and  slaty  coal,  dwindling 
down  to  14"  at  Smith's.^  The  Ferriferous  limestone  is  con- 
tained in  several  isolated  areas  of  which  the  largest  is  that 
closely  following  the  Richard ville  road.  The  others  are 
found  on  the  Morrison  farm,  the  Mrs.  Height  farm,  and 
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finally  on  the  Bullers  farm,  overlooking  the  stream  at  Het- 
rick'  s  saw  mill.  Northeast  of  this  locality  there  is  none  of 
this  rock  in  the  township.  Probably  the  most  complete 
exposure  of  it  is  at  F.  Schaffner's,  where  it  shows  a  com- 
pact rock  of  excellent  quality  for  burning,  easily  quarried 
and  quick  to  calcine;  slightly  fossiliferous,  dark  grey,  and 
with  a  rough  face  at  the  outcrop  similar  to  that  which  it 
almost  invariably  presents.  Indeed  it  is  the  most  valuable 
key  rock  to  the  geology  of  all  northern  Jefferson  county 
although  it  is  frequently  wanting  in  localities  where  its 
horizon  is  reached.  (For  sections  of  this  coal  and  lime- 
stone see  plates  441,  442  and  448. 

BrooTcmlle  coal  A  and  Clarion  coal  A'.  In  Porter  town- 
ship these  coals  have  but  little  range,  being  confined  to  the 
valley  of  Pine  run.  The  Clarion  coal  A'  is  nowhere  ex- 
posed and  the  Brookville  bed  A  shows  1'  thick  on  the  J. 
Elkins  farm,  above  the  mouth  of  the  Middle  Branch.  In 
Oliver,  bed  A  was  noted  in  the  Big  Run  valley,  mined  on 
the  William  Newcome  property,  60'  below  Ferriferous  lime- 
stone and  2'  10"  thick.  It  is  also  opened  on  the  flanna  and 
Swab  farms,  but  nowhere  thicker,  and  on  Little  Sandy  it 
shows  3'  thick  on  the  Hurl  farm.  In  Beaver  however,  thi« 
coal  attains  workable  thickness  over  all  its  outcrop  area, 
and  becomes  one  of  the  principal  sources  for  fuel. 
Along  the  Reitz  Run  branch  of  Ferguson  run  it  is  4'  10^" 
thick  as  mined  by  Mr.  Hetrick,  with  If"  of  slate,  its  lower 
bench  here  showing  4'  1"  to  4'  3"  of  coal,  but  always  slaty. 
In  the  next  ravine  west  it  has  been  opened  in  a  number  of 
pits  with  very  similar  section,  in  one  opening  abnormally 
developed  to  a  thickness  of  7';  but  4i'  is  a  fair  average  sec- 
tion in  this  township.  It  is  4'  on  the  Boyer  farm  and  5'  at 
E.  Thomas',  near  Zion  church.  The  Clarion  coal  A'  shows 
1'  thick  around  Pleasantville ;  but  the  Brookville  A  is 
everywhere  4'  thick  and  sometimes  thicker,  though  the  coal 
is  generally  poor  and  the  roof  often  leaky.  On  the  Brocius 
farm,  near  the  Rose  township  line,  it  is  again  4'  thick,  and 
here  95'  below  the  Ferriferous  limestone  instead  of  65', 
south  of  Beaver  run.  (Bed  A  on  plates  441,  442  and  443.) 
11* 
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In  Clover  it  is  also  largely  worked.  At  Troy  on  Red 
Bank,  above  the  mouth  of  Welch  run,  it  shows  3'  6"  on  J. 
Smith's  land,  with  1"  to  3"  of  slate  about  a  foot  from  the 
roof,  and  from  70'  to  80'  below  the  Ferriferous  limestone, 
which  rock  is  exposed  in  many  pits  and  quarries  on  botli 
sides  of  the  creek,  always  good  and  averaging  4'.  On 
Welch  run  on  the  J.  Ross  farm  bed  A  shows  3'  0",  parted 
8"  below  top  by  3"  of  slate.  On  Knapp  run  the  coal  is  so 
slaty  and  pyritous  as  to  cause  its  entire  abandonment  in 
favor  of  bed  B,  although  reported  4' to  5'  thick  at  Shields', 
Kelso's,  and  Magill's.  In  Rose  the  Brookville  coal  A  and 
Clarion  A'  are  best  exposed  in  the  Red  Bank  valley  at  the 
pottery  of  Messrs.  Newsome,  Porter  &  Co.  The  former  is 
pyritous  and  slaty  and  3'  thick.  The  Clarion  A'  is  25' 
above  bed  A,  but  only  8"  to  30''  thick.  West  from  Brook- 
ville, on  the  Corsica  road,  bed  A  is  only  18''  and  A'  1'  thick; 
but  on  Coder  run  the  former  was  once  opened  on  the  Sny- 
der property  5'  thick.  North  of  Brookville,  on  the  Sigel 
farm,  it  is  small  and  unimportant.  In  Pine  Creek,  along 
the  North  Fork  north  of  Brookville,  bed  A  is  opened  on 
the  J.  Hoffman  farm  2'  2"  thick.  It  carries  7"  of  cannel 
slate  on  top,  and  1"  of  bone  coal  parting  beneath  the  upper 
bituminous  bench  of  11'',  leaving 7"  of  coal  in  bottom.  It 
is  thin,  but  about  the  best  the  country  affords ;  both  A' and 
B  are  thin  here.  At  W.  Carberry's,  1  mile  north-east, 
bed  A  shows  3'  2"  to  3'  6"  thick,  but  parted  by  knife 
edges  of  clay  and  slate  and  otherwise  impure.  Between 
Brookville  and  Port  Barnet  it  again  yields  inferior  coal, 
showing  at  the  Hastings  mine  2'  10''  to  3'  0''  thick.  In 
Washington  the  only  occurrence  of  the  Brookville  coal  is 
to  the  west  of  Rockdale  and  to  the  south  of  Cooper  hill  on 
land  of  J.  Crawford,  where  the  bed  is  30"  thick,  but  slaty 
and  impure.  It  has  also  been  opened  on  the  Kyle  property 
65'  below  the  Ferriferous  limestone.  In  Eldred  along  the 
Brookville  road  it  is  believed  to  be  this  bed  that  has  been 
opened  at  the  E.  Robinson  mine,  situated  1  mile  north- 
west of  Wynkoop.  The  bed  is  3'  3"  thick,  consisting  of 
bright  firm  coal,  in  some  parts  pyritous;  but  considering 
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all  things,  it  is  beyond  comparison  tlie  best  seam  exposed 
in  this  township.  In  Snyder  this  bed  was  twice  observed. 
Scarcely  any  developments  have  been  made  upon  it,  be- 
cause it  hardly  repays  attention  whenever  other  seams  can 
be  obtained.  It  outcrops  in  the'Little  Toby  road  near  J. 
A.  Adams'  house.  It  ha«  been  opened  on  A.  Shorts'  lands 
about  2  miles  north  of  the  Episcopal  church,  where  it  meas- 
ures 3'  thick  ;  and  it  is  the  only  seam  caught  in  the  hills 
about  the  headwaters  of  the  North  Fork. 

InBarnett,  Heath  and  Polk  twps.  along  the  northern  end 
•of  Jefferson  Co.  comparatively  few  of  the  hills  rise  high 
enough  above  the  Homewood  sandstone  to  contain  the  low- 
est coals  of  the  Allegheny  River  series.  Around  Schaffner's 
■Corners  the  most  noticeable  change  in  these  measures  from 
their  typical  condition  elsewhere  is  the  presence  of  the 
Clarion  coal  bed  directly  under  the  Ferriferous  limestone, 
%h.&  Brookville  coal  baing  in  the  position  usually  occupied 
by  the  Clarion,  35'  below  the  limastone.  Or  we  may  in- 
terpret the  case  differently,  and  call  the  upper  coal  the 
Scrubgrass,  the  lower  seam  the  Clarion,  and  erase  the 
Brookville  from  the  series  altogether.  In  few  of  the  sec- 
tions made  elsewhere  in  adjacent  townships  the  latter  in- 
terpretation is  less  likely  to  be  correct.  The  Brookville 
<3oal  is  the  most  important  seam  in  the  region  around 
Schaff  ner'  s  Corners.  All  the  beds  are  small  and  this  one 
scarcely  larger  than  the  others;  bat  it  appsars  to  be  the 
best  coal.  On  W.  L.  Smith's  farm  at  the  southern  edge 
■of  the  township  it  is  2'  thick;  at  W.  Wingerd's,  north 
of  Schaffner's  Corners,  it  is  3' thick,  but  slaty.  The  Clar- 
ion coal  is  unfailing  beneath  the  limestone  but  always  too 
small  to  mine  unless  it  would  be  taken  up  with  the  rock 
and  used  for  calcining. 

N'o.  XIII  in  Indiana  County* 

With  the  exception  of  live  points  in  this  county,  in  the 
principal  creek  gaps,  and  four  other  points  along  the  anti 

*Throughout  this  report  Mr.  Piatt  recognizes  the  Freeport  Oroup  t-a 
■double;  but  he  calls  the  Lower  Freeport  coal,  "  Bed  D',"  and  without  otnei 
iname;  the  next  lower  (  Tipper  Kittanning)  coal,  "Bed  D." 
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clinical  axes,  the  entire  area  is  occupied  by  the  coal  meas- 
ure rocks.  The  continued  general  sinking  to  the  south- 
west has  however  largely  concealed  the  Lower  Product,  ve 
Measures  of  Jefferson  Co.  beneath  water  level  in  Indiana, 
while  that  movement  has  not  progressed  sufficiently  to 
bring  into  the  hills  the  Upper  Productive  Measures  except 
in  the  extreme  south-west  comer,  along  the  Armstrong  Co. 
line.  Hence  over  three-quarters  of  the  830  square  miles  in 
this  county  expose  the  intermediate  Barren  Measures  as 
the  surface  rocks. 

The  Laurel  Hill  axis  merely  touches  the  extreme  south- 
east corner  of  the  county  in  the  Conemaugh  gap,  beyond 
which  and  westward  the  Ligonier  Valley  basin  occupies 
a  triangular  wedged-shape  area  to  the  Chestnut  Ridge  axis^ 
sub-divided  however  by  a  sub-ordinate  axis  running 
through  Nolo  and  Kimmel.  Both  sub-basins  are  filled  with 
Barren  Measures  No.  XIV;  but  the  Allegheny  River 
coal  series  crop  out  along  the  valleys  which  follow  or  cross 
the  anticlinals.  The  Indiana  axis  extends  as  a  straight 
line  nearly  through  +he  centre  of  the  county  with  the 
Blairsville  hasin  on  the  east  side  and  the  Marion  suh- 
hasin  on  the  west,  separated  from  the  Saltsburg-West 
Lebanon  basin  along,  the  Armstrong  line  by  the  Salts- 
burg  or  Perrysville  axis,  which  expires  north-eastward  in 
Eayne  twp. 

Limestone  is  very  abundant  in  the  county,  for  besides 
five  such  strata  in  the  Barren  Measures,  there  are  six 
bands  in  the  Allegheny  Goal  Series  of  which  the  Freeport 
upper  is  10'  thick  at  several  points;  the  Freeport  lower  6' 
on  Two  Lick;  ^e  Johnstown  cement  bed,  from  2'  to  16' 
thick,  underrying  the  Kittanning  upper  coal  C  (bed  D  of 
report  H  4),  and  finally  the  Ferriferous  limestone,  which 
fades  away  to  nothing  coming  east  to  the  Indiana  axis, 


Perhaps  the  most  important  fact  brought  out  m  this  report  is  the  defini- 
tion of  the  area  and  limits  of  the  Ferriferous  limestone  csming  in  between 
the  Clarion  and  Kittanning  (lower)  coals  of  the  Allegheny  river,  called 
by  the  First  Survey,  beds  "B  and  C,"  and  by  the  Second  Geological  Survey 
beds  "A'  and  B." 
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though  everywhere  conspicuously  a  key-rock  of  import- 
ance in  the  more  western  and  northern  counties.  The 
fioal  beds  of  the  series  will  be  mined  in  the  future  mostly 
by  shafts,  although  there  are  still  large  and  important 
areas  of  them  above  water  level  along  the  larger  creek 
valleys  of  the  county.  Some  of  the  characteristics  of 
these  coals  and  accompanying  rock  strata  are  given  in 
the  order  of  the  several  basins,  from  the  east  westward. 
Vertical  sections  of  the  measures  are  given  in  plate  444. 

No.  XIII  in  the  Ligonier  Basin.*  The  group  is  typ- 
ically expressed  along  the  Conemaugh  river  in  the  Ligonier 
basin,  virtually  as  it  shows  in  the  First  and  Second  basins 
east.  This  section  is  shown  in  figure  2,  plate  444.  The 
entire  section,  between  bed  A  and  bed  E  is  about  300' 
thick  here  as  against  200'  in  northern  Cambria  Co. 

The  BrooTcville  coal  A  throughout  the  county  is  gener- 
ally very  impure  from  the  association  of  large  amounts 
of  iron  pyrites,  varying  greatly  in  thickness.  At  the  old 
Conemaugh  furnace  it  is  4'  tMck  and  only  18"  at  Bolivar, 
10  miles  down  the  Conemaugli  river.  On  Black  Lick,  at 
Heshbon  and  Bell's  Mills  (where  it  is  used  for  steam  pur- 
poses and  baking  fire  brick)  it  is  between  3'  and  4',  and  sul- 
phurous. On  Yellow  creek  it  is  reported  to  skow  6'  thick 
and  is  not  seen  north  of  the  Two  Lick  in  Indiana  Co. 

The  aiarion  coal  A'  is  everywhere  thin  and  unimportant 
as  a  mining  bed,  but  is  very  generally  persistent  and  use- 
ful as  a  key  rock.  The  Ferriferous  limestone  is  generally 
wanting  in  the  Ligonier  basin  and  it  is  doubtful  if  this 
horizon  shows  as  limestone  east  of  the  Indiana  axis. 

The  Low&r  Kittanning  led  B  comes  generally  about 
75'  above  bed  A  in  the  Ligonier  basin,  varying  between  W 
and  100'.  It  is  not  a  good  seam  in  this  basm,  though 
almost  invariably  a  large  bed,  gen^r^Hy^P^^,  and  «P^* 
nearly  in  half  by  a  band  of  clay  shale;  but  t  ^-^^f^J 
this  coal  that  is  found  in  excellent  condition  as  it  rises 


";^;;;^^i^^ates  the  varying  section  of  the  four  principal  beds  in  this 


basin. 
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the  Lanrel  Hill  axis,  east  side  of  basin,  along  Black  Lick 
in  Cambria  Co.     (See  sections  on  plate  445). 

The  Middle  Kittanning  bed  G  lies  45'  to  50'  higher  in  the 
measures,  and  is  a  small  seam  of  coal  wedged  in  between 
black  slates.  It  is  seldom  mined  in  Indiana  Co.  and  i» 
generally  an  unreliable  bed. 

The  Johnstoxon  cement  bed  is  present  in  the  Ligonier  val- 
ley as  elsewhere  in  Indiana  Co.,  2'  thick  at  Lockporfc  but 
increasing  north-east  to  10'  on  the  Black  Lick  and  becom- 
ing a  conspicuous  feature  of  the  geology.  In  this  basin  it 
is  quite  free  from  impurities  and  is  largely  used  for  fertiliz- 
ing. It  is  at  least  100'  above  the  Ferriferous  limestone 
(under  bed  B)  with  which  it  was  formerly  confounded,  and 
everywhere  underlies  the  now  well  known  Upper  Kittan- 
ning coal  C. 

The  Upper  Kittanning  coal  C  (called  bed  D  in  the 
Indiana  Co.  report)  almost  immediately  overlies  the  Johns- 
town cement.  Thin  on  the  Conemaugh,  it  is  4'  thick  on 
Black  Lick  and  remains  one  of  the  productive  coals  of  the 
Ligonier  basin  going  north-east.  Its  lower  bench  is 
usually  a  good  and  satisfactory  coal;  but  more  often  the 
bed  becomes  highly  charged  with  slate,  greatly  reducing 
its  commercial  value  and  in  the  western  part  of  the  field, 
changes  to  an  impure  cannel  slate.  (Sections  on  plate 
445). 

The  Freeport  sandstone  is  somewhat  thin  bedded  along 
the  JConemaugh;  but  to  the  north-east,  on  Black  Lick^ 
Two  Lick  and  Yellow  creek,  it  is  a  heavy  and  compact 
mass  of  coarse  sandstone,  making  cliflfs  30'  high. 

The  Lawer  Freeport  coal  D,  40'  above  C  and  60'  below 
E,  rarely  yields  a  good  quality  of  coal  in  the  lower  Ligonier- 
basin,  but  becomes  more  important  towards  Jefferson  Co.^ 
where  it  is  grandly  developed  and  seems  to  be  the  principal 
mining  seam  along  Cush  creek,  yielding  3J'  to  4'  of  coal. 
(See  21  sections  plate  446). 

The  Upper  Freeport  coal  E*  is  of  paramount  import- 

*  It  is  the  Lemon  and  Coke  Yard  seam  of  Cambria  Co.  and  the  Hugus 
coal  of  Somerset  Co. 
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ance  in  this  basin  and  through  much  of  Indiana  Co.  where 
lower  beds  are  concealed  beneath  water.  It  rarely  shows  a 
bed  of  conspicuous  good  quality;  but  it  is  thick  and  more 
generally  accessible  and  therefore  of  far  greater  importance 
here  than  along  the  Allegheny  Mt.  to  the  east.  Whilst 
showing  8'  thick  along  the  Conemaugh  it  carries  two  bad 
shale  partings,  characteristic  of  the  bed  north-east,  though 
thinner,  and  is  also  seen  to  the  west  of  Chestnut  Ridge. 
In  Idgonier  iasin  this  coal  is  generally  of  inferior  quality 
as  compared|with  the  coals  it  must  compete  with  in  the 
open  market;  but  some  portions  of  the  bed  are  very  much 
better  than  others.     (Plate  445). 

At  Lockport  the  two  Freeport  beds  (E  and  D)  and  the 
Lower  Kittanning  bed  B  are  all  of  workable  thickness,  to- 
gether aggregating  15'  of  coal.  Limestone  is  also  abund- 
ant, the  Lower  Productive  group  yielding  17'  and  the 
Barren  Measures  as  much.  At  Bolivar  the  fire  clay  is 
good  and  abundant.  One  bed  occurs  15'  to  20'  below  bed 
E;  varies  from  3'  to  8'  thick  and  "yields  a  smooth  even 
clay  quite  free  from  impurities."  The  other  bed  underlies 
bed  A,  and  on  top  of  the  Homewood  sandstone  as  in 
Clearfield,  Cambria  and  Centre  Cos.  The  Freeport  clay 
has  been  traced  southward  through  the  Ligonier  basin  into 
Fayette  Co.  and  across  the  Youghiogheny  into  West 
Virginia. 

The  entire  series,  with  Mahoning  sandstone  above  and 
No.  XII  below,  are  well  exposed  at  Heshbon  in  the  Ligonier 
basin  (see  figure  3,  plate  444).  They  are  a  trifle  over  300' 
thick.  On  Yellow  creek  the  average  section  is  about 
the  same  as  on  the  Conemaugh,  the  vertical  interval  between 
E  and  A  being  370'  on  the  Evans  farm  as  against  300'  at 
Bolivar.  On  Two  Lick  this  group  is  well  exposed  at  Mitch- 
ell's mills,  in  the  gap  in  Chestnut  ridge,  the  axis  rising  both 
northeast  and  southwest  from  here  through  Indiana  Co.; 
and  still  better  at  the  village  of  Greenville  on  Penn  run  to 
the  southwest.  On  Cush  creek,  the  group  is  present  and 
largely  opened,  especially  the  Lower  Freeport  coal  Z>,  whicli 
occurs  as  a  good  mining  bed  in  more  or  less  detached  areas 
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through  all  northern  Indiana  Co.,  in|the  Ligonier  basin  north 
of  Gettysburg. 

Freeport    Upper   Coal  E  on    the    Conemaugh    and  its 

Branches. 

Extensively  mined  at  Lockport  both  for  steam  and  for 
making  coke,  although  coke  making  has  now  been  largely 
abandoned.  It  has  been  opened  on  a  number  of  farms,  and 
on  the  Harris  property  shows  its  typical  section  here  (figure 
1,  plate  445).  It  is  a  triple  bed,  8'  3"  thick.  The  main 
middle  bench  is  3'  6"  thick,  with  a  very  thin  but  persistent 
parting  nearer  the  floor  than  roof.  The  upper  bench  is  also 
3'  6",  with  V  0"  of  slate  only  6"  from  top,  and  between 
these  two  benches  occurs  slate  and  bony  0'  9"  thick.  The 
lower  bench  is  3"  thick  and  separated  from  the  middle 
bench  by  a  3"  slate  parting.*  The  bed,  though  large,  sim- 
ply furnishes  about  3'  6"  of  coal  from  its  main  bench,  and 
whilst  the  upper  2'  0"  of  this  bench  is  good  (F.  C.  71.900  ; 
V.  M.  24.467^;  S.  .588^;  ash  2.385$^),  the  lower  part  is  poor 
and  slaty  (S.  1.173^  and  ash  13.215^).  Of  course  the  lower 
portion  is  preferred  for  local  use,  merely  because  it  mines 
out  in  blocks  and  bears  transportation  well;  but  the  upper 
is  much  purer,  whilst  soft  and  friable. 

On  Black  Lick,  on  the  Ling  farm,  head  of  Laurel  run 
branch,  it  is  3J'  thick ;  base  of  Laurel  hill.  West  of  DLll- 
town  the  crop  is  exposed  to  Heshbon,  along  all  the  small 
ravines,  extending  unbroken  across  the  Nolo  axis  to  Chest- 
nut Ridge.  The  J.  C.  Dill  mine  shows  this  coal  in  one 
bench  3' 10'' as  in  Cambria  Co.  The  coal  has  no  persistent 
parting  but  is  pyritous ;  the  same  on  D.  Killen  farm. 

On  Yellow  creek  in  the  Ligonier  basin,  bed  E  is  reported 
4'  thick  on  the  Sides  farm  at  headwaters  of  main  creek  near 
the  Nolo  axis  ;  not  opened.  Also  in  the  Irish  bottom  on 
Little  Yellow  creek  east  of  Nolo  on  property  of  the  Fran- 
ciscan friars  and  Rupe  farms.     At  each  place  it  is  4'  thick, 

*  At  Bolivar  It  shows  a  very  similar  section  and  character  and  is  2S0'  ver- 
tically above  bed  B — the  usual  interval  in  the  Ligoner  valley.  Along  Bichr- 
Ard's  run  in  the  German  Settlement  it  is  reported  6'  thick. 
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parted  near  floor  by  a  small  and  persistent  slate.  It  is 
slightly  pyritous  but  yields  a  fairly  good  coal.  But  on  the 
MoMeel  place  this  coal  is  only  20"  thick,  in  marked  con- 
trast to  its  sections  in  the  Irish  Bottom.  On  the  lower 
Yellow  creek,  as  the  rocks  rise  to  the  Chestnut  Ridge  axis, 
it  is  also  small  on  the  Creswell  property,  directly  beneath 
the  Mahoning  sandstone  and  shows  :  0'  10"  top,  bony  coal ; 
1'  7"  coal ;  0'  1''  slate  and  V  0"  coal ;  total  3'  4".  It  is  here 
only  about  half  as  thick  as  on  the  summit  of  Chestnut 
Ridge,  to  the  south-west  of  Round  Top.  At  Evans  neither 
this  or  bed  D  are  opened.  On  D.  Stevens  farm  it  is  5'  8" 
thick,  with  a  slate  and  bone  parting  1'  6"  from  the  top,  vary- 
ing from  3"  to  8''.  It  shows  nearly  the  same  section  at  the 
Overdorff,  Findlay  and  Brown  farms,  from  where  it  can  be 
traced  to  Dearmy  and  Gamble' s,  where  it  shows  its  full 
thickness. 

Along  Two  Lick  creek  it  skirts  both  sides  of  the  North 
Branch  to  its  headwaters  at  the  Dunkard  church,  though 
scantily  developed.  The  principal  openings  are  confined 
to  the  "Pleasant  Talley"  in  the  vicinity  of  Buterbaugh's 
mill,  where  it  maintains  an  average  of  about  4'  as  opened 
by  Butterbaugh,  Berr  and  Nickle.  Buterbaugh's  mine 
shows  3'  7i"  thick,  with  1^"  of  slate  V  from  bottom.  The 
other  two  mines  show  thicker  and  somewhat  better  coal 
although  it  may  very  well  be  that  they  are  the  Lower  Free- 
port  coal  which  gradually  improves  in  character  and  section 
going  north.  Bed  E  shows  on  S.  Meyers'  farm,  1  mile  north- 
east of  TaylorsvUle,  and  close  to  tlie  Chestnut  Ridge  axis, 
about  3'  thick.  Here  its  limestone  is  28'  lower  in  the  section, 
showing  3  layers  separated  by  bands  of  clay,  in  all  about 
6'  thick.  It  is  exposed  well  up  the  hill  at  Mitchell' s 
Mills  near  arch  of  axis  and  on  the  Waltemeyer  farm  one 
mile  below,  3'  6"  thick,  with  a  knife  edge  of  slate  1'  from 
bottom.  At  Grreenville  on  Penn  Run  branch  the  Mahoning 
sandstone  forms  its  roof  and  the  bed  is  much  parted  by 
persistent  bands  of  slate,  having  an  average  section  of  4', 
with  two  3"  slates  separating  coal  benches  of  0'  9",  1'  11" 
and  0'  10".    It  shows  similar  sections  to  the  south  and  west 
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and  at  I.  Mentch's  on  the  Strongtown  pike  2  miles  south.- 
west  of  Greenville;  whilst  resembling  the  Homer  section 
on  Yellow  creek,  the  whole  bed  is  here  thinner. 

Along  Cusn  creek  and  Bear  run,  east  of  Chestnut  Ridge, 
bed  E  is  little  known;  but  it  seems  to  be  represented  in  the 
Urey  hanTc,  at  the  head  of  Bear  run,  many  think  here  in 
connection  with  bed  D,   showing  an  enlarged  section  as  fol- 
lows:— 

Coal,  2'  6"  •) 

.  4'  5"    Upper  Portion.  Bed  E? 


Coal, 

2' 6" 

Slate, 

0'3" 

Goal, 

1'8" 

Slate  parting, 

2' 6" 

Bone  coal, 

0'  10' 

Coal, 

5' 2" 

Slate, 

0',4" 

Coal, 

2'0" 

5"    Lower  Portion.  Bed  D?. 

At  all  events  the  Urey  coal  is  an  unusually  thick  indi- 
vidual seam,  capping  the  hill  in  a  long  slender  outcrop, 
containing  coal  of  great  purity  and  value  to  the  neighbor- 
hood. Both  benches  yield  equally  good  coal  and  the  whole 
section  presents  a  superb  appearance.  (Figure  8  plate 
445.) 

Lower  Freeport   coal  hed  D  in  the  Ligonier  'basin. 

At  Lockport  it  shows  2'  thick  along  the  railroad  and  3' 
on  the  Reid  property,  opened  40'  below  bed  E.  It  yields 
an  indifferent  fuel  much  intermixed  with  slate,  one  thin 
persistent  band  ranging  about  1'  above  the  floor.  At  Laurel 
Run  branch  this  bed  is  t|iought  to  be  2'  thick  at  Reynolds. 
In  the  Richard's  run  valley  it  is  the  principal  seam  worked, 
locally  known  among  the  farmers  as  the  '■'■  four  foot  seam''' 
but  averaging  3^'.  In  the  Sides  mine  this  thickness  is  re- 
duced to  2';  but  in  the  Walbeck  mine  (figure  10  plate  445) 
north-east  of  the  Methodist  church,  it  shows  its  full  size, 
with  3"  bony  top;  coal  2'  0";  slate  1"  to  2"  and  coal  1'  0"j 
total  3'  5". 

Its  thickness  is  unknown  at  Heshbon  on  Black  Lick, 
where  its  outcrop  occurs  35'  above  bed  C.  On  Yellow 
creek  it  is  not  exposed  along  headwaters  on  either  branch 
and  but    little  known    in   this    part    of   the  basin.     On 
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Round  Top,  near  summit  of  Chestnut  Ridge,  it  occurs 
about  60'  below  bed  E  and  about  2'  thick.  On  Two  Lick, 
it  may  be  the  '■^  four  foot  bed'''  opened  on  the  headwaters 
of  the  North  Branch,  as  on  the  Chestnut  Ridge  axis  1  mile 
north-east  of  Taylorsville  it  shows  3'  6"  to  3'  8"  in  one 
bench  on  the  Huston  and  Nupp  farms.  At  G-reenville  on 
Penn  run  it  is  beneath  the  surface;  but  2  miles  south-west 
along  the  pike  it  shows  as  a  very  thin  seam  at  I.  Mentch's 
with  its  underlying  limestone  7'  thick. 

Along  Cush  creek  and  Bear  run,  the  Lower  Freeport  coal 
D  becomes  of  paramount  value  and  importance  north  of 
Gettysburg  in  Montgomery  and  Banks  twps.*  along  the 
waters  of  Cush  creek  and  Bear  run  as  it  approaches  the 
magnificent  fields  around  Punxsuatawney  in  Jefferson  Co. 
This  coal  is  now  splendidly  exposed  along  the  headwaters 
of  both  branches  of  Cush  creek* and  is  mined  commercially 
on  both  McCoy  and  Graham's  runs  by  Messrs.  Passmore, 
Campbell  and  Reakirt.  The  bed  first  appears  above  water 
on  Cush  creek  in  Clearfield  Co.,  cropping  along  the  Susque- 
hanna river  well  above  Burnside.  At  Gardner' s  mine,  on 
the  south  side  of  creek,  it  shows  top  bone  0'  10";  slate  0'  3"; 
coal  0'  10";  slate  0'  3";  coal  2'  0''  or  a  total  mining  section 
of  a  little  over  3'.  At  Elijah  White's  higher  up  on  same 
side,  the  whole  section  is  over  4',  with  top  bone  0'  6'',  coal 
V  0''  to  V  2";  slate  0'  2"  and  bottom  coal  2'  4".  Both  these 
openings  are  in  Clearfield  Co.,  the  coal  cropping  up  the 
stream  and  rising  rapidly  to  the  Chestnut  Ridge  axis  at 
Smithport. 

The  McMaster'  s  bank,  just  in  Indiana  Co.  on  this  hill,  to  the 
north  of  the  creek,  shows  the  coal  bed  4'  7"  thick,  here  with 
two  slate  partings  of  3  inches  and  4  inches  and  three  coal 
benches  1'  6",  1 '  6"  and  V  0"  thick.  The  Suter  bank  of  the 
Glen  wood  Coal  Co.  is  being  operated  on  Suter  branch  just 
above  Cush  creek,  starting  with  4'  3",  carrying  6"  of  top 
sulphury  coal  and  5"  of  slate  and  bone ;  but  in  the  mine 

*Some  operators  still  claim  this  bed  is  Bed  C,  opened  at  many  places 
sinco  Mr.  Piatt's  report  was  written,  owing  to  the  extension  of  railroads 
here;  but  this  is  hardly  likely  to  prove  correct. 
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rising  to  over  5'  of  good  coal.  Just  opposite  Cuah  creek  re- 
ceives the  waters  of  McCoy's  ran,  Brady  run  and  Graham 
run,  with  railroad  branches  laid  on  the  first  and  last  creeks, 
developing  the  two  Passmore  mines  and  the  Graham  branch 
serving  the  Reakirt  and  Glenwood  mines.  They  all  work 
the  same  bed,  making  two  separate  areas  cut  by  Brady's 
ran.  The  old  Shephard  bank,  facing  Brady's  run  on  the 
west  side,  shows  the  coal  5'  1"  thick  as  follows  :  top  coal  0' 
4i";  bone  0'  2";  coal  0'  7^";  slaty  coal  0'  3";  bottom  coal 
bench  3'  8".  The  Graham  bank  of  the  Glenwood  Coal 
Co.  is  at  the  head  of  the  right  fork  of  Graham  run  and 
shows  bed  D  4'  6"  thick,  without  parting.  The  Reakirt 
mine  (Patchen  bank)  is  at  the  head  of  the  left  fork,  and 
shows  bed  D  5'  thick,  with  2"  of  top  bone  and  2"  of  a  bony 
parting  separating  a  top  and  bottom  bench  of  2'  6"  and 
2'  2". 

To  the  north  the  outcrop  is  cut  out  by  the  branches  of 
Brady's  run,  but  catches  again  in  next  hill  along  the  road 
north-east  of  Smithport,  on  the  summit  of  the  Chestnut 
Ridge  axis,  where  the  Deep  bank  shows  4'  9",  with  4"  of 
top  bone,  3'  6"  coal,  2''  slate  and  9"  bottom  coal.  Another 
small  patch  of  coal  occurs  just  west  of  Smithport,  and  a 
second  one  east  of  the  village  at  the  head  of  Fuller  run, 
where  the  coal  is  opened  4'  thick  at  the  Rawley  bank,  3'  8" 
of  good  top  coal,  1"  slate  and  S"  of  bottom  coal. 

South  of  Smithport,  along  the  Gettysburg  road,  there  is 
an  irregular  patch  of  considerable  size  between  the  north 
branch  of  Cush  creek  and  Chestnut  Ridge  axis.  The  Fuller 
bank  at  the  north  end  of  this  area  shows  bed  D  4'  4^''  (the 
old  J.  R.  Smith  mine)  with  bone  coal  on  top  5";  coal  3'  4"; 
slate  0'  li"  and  bottom  coal  0'  6".  The  Buchanan  bank, 
just  west  of  the  dam.  is  also  4'  4"  with  practically  the  same 
section,  the  main  bench  3'  9"  thick.  The  Hoffman  bank  is 
next,  near  cross-roads,  bed  D  4'  9"  with  top  bone  0'  6"; 
good  coal  3'  8";  slate  0'  1"  and  bottom  coal  0'  6".  Finally 
the  Alex.  Gorman  mine,  at  the  extreme  southern  outcrop, 
shows  4'  4"  total  section ;  but  here  the  coal  carries  a  foot 
of  cannel  on  top  3'  8"  of  good  coal,  1''  slate  and  7"  coal. 
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Gorman's  run  cuts  out  the  coal  here;  but  another  area  in- 
creasing in  width  southward,  extends  along  the  public  road, 
west  of  the  North  Branch  south  to  Gettysburg,  there  to 
join  the  large  area  between  the  branches  of  Gush  creek,  to 
extend  solidly  through  eastern  Montgomery  twp. 

The  Jas.  Gorman  opening  is  the  first  met  with  on  the 
north,  showing  at  the  head  of  a  small  branch  of  the  Little 
Mahoning  creek  nearly  the  same  section  and  character  as 
Alex.  Gorman,  and  underlaid  by  limestone,  which  led  ta 
the  bed  being  considered  C.  The  coal  is  opened  south- 
ward at  several  ( points  facing  the  Mahoning  waters;  at 
Carnahan's,  W.  G.  Walker,  Wells  and  Spichers.  At  th& 
first  it  is  4'  10"  thick,  the  top  foot  being  bone  and  dirty 
coal,  then  3'  4"  of  coal,  1"  slate  and  6"  coal.  Walker  shows 
nearly  same  section.  Well's  bank  4"  of  top  bone,  3'  1" 
coal,  V  slate  and  6"  coal. 

Descending  the  North  Branch  of  Gush  creek,  the  A.  B. 
Clark  mine  shows  on  the  west  side  about  2  miles  north  of 
Gettysburg,  4"  of  top  cannel  and  7"  of  bone,  the  bottom 
good  bench  being  3'  4"  to  3'  7"  thick.  Alex.  Irvin'  s  bank 
opposite  shows  7"  of  top  bone,  3'  2"  good  coal  and  3"  of 
poor  bottom  coal.  The  Smith  mine  lower  down  stream  on 
same  side,  facing  Smith  run,  shows  5"  of  bone  top,  3'  5" 
good  coal,  1"  slate  and  6"  bottom  coal.  The  Bennett  bank 
at  the  forks  shows  top  bone  0'  4^";  good  coal  3'  7";  slate 
0'  1";  coal  0'  3".  The  south  branch  of  Gush  creek  shows 
bed  E  at  W.  W.  Irwins  bank  only  2'  6",  with  top  bone 
0'  2",  good  coal  2'  0";  slate  0'  1"  and  coal  0'  3".  But 
opposite  the  coal  shows  3'  10",  with  0'  5"  of  bone  coal  on 
top  and  at  J.  W.  Glark's  mine,  3"  of  bone  and  3'  2"  to 
3'  5"  of  good  coal  before  passing  under  water  level.  The 
Lower  Freeport  coal  bed  therefore  in  this  district  has  in 
detail  a  somewhat  variable  section;  but  it  will  average 
between  3'  6"  and  4'  0"  of  mining  coal  of  excellent  char- 
acter.    (For  coal  bed  sections  see  plate  446.) 

The  Kittanning  group  in  the  Ligonier  Basin. 
The  Kittanning  upper  coal  C  is  not  important  on  the- 
Conemaugh,    opened    18"    thick    and  65'    under   bed  D. 
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It  shows  the  same  section  in  the  German  settlement  on 
Richard's  run;  but  near  the  head  of  the  valley  at  the 
Gamble  opening,  it  showed  nearly  3'  parted  by  1'  of 
shale.  It  is  45'  below  D  and  50'  above  C.  The  Johns- 
town cement  rock  is  important  in  this  valley,  composed 
of  good  limestone  4'  to  5'  thick,  the  top  V  poor,  ferri- 
ferous, and  2'  under  C  At  Heshbon  on  Black  Lick 
it  furnishes  good  limestone  upwards  of  5'  thick.  The 
overlying  bed  C  seems  to  be  thin. 

At  Griffith' s  mine,  near  headwaters  of  the  main  Yellow 
creek  close  to  the  Nolo  axis,  the  coal  is  3'  5"  thick  with  1" 
of  slate  6'  above  floor.  On  Little  Yellow  creek  it  is  3'  6" 
thick  at  Gillespie's  mill,  and  opened  also  by  Cresswell  and 
NcMeel ;  at  the  latter  place  3'  8"  thick  with  2"  of  slate 
about  a  foot  from  the  floor.  The  Johnstown  cement  does 
not  show  here.  On  the  J.  A.  Wilkins  fai-m,  on  west  side 
of  basin,  it  shows  4'  6"  thick,  with  a  top  bench  3'  6"  and  a 
bottom  bench  of  11"  and  1"  of  slate  between ;  but  its  aver- 
age section  in  this  region  is  abont  3'  6''  only.  It  is  scarcely 
known  on  any  of  the  branches  of  Two  Lick  to  the  north. 
(For  sections  see  plate  445). 

The  Kittanning  middle  coal  G,  at  Baker  furnace  on  the 
Conemangh,  is  2'  6"  thick.  At  Lockport  it  is  5'  3"  thick  in 
two  benches ;  upper  3'  6"  and  lower  1'  6''  with  parting  of  3". 
Its  coal  is  impure  and  but  little  used.  At  Heshbon  on 
Black  Lick  it  is  45'  above  B  and  4'  thick,  showing  at  the 
Alcorn  mine  a  top  bench  2'  0"  to  2'  6"  thick ;  slate  0'  1"  to 
0'  2"  and  bottom  bench  1'  0";  total  3'  8".  It  is  little  known 
on  Yellow  creek  waters  and  Two  Lick,  except  on  Penn  run, 
where  it  becomes  unusually  thick  (4'  1''),  carrying  0'  5"  of 
bony  top  coal  and  a  pyritous  1"  parting  T'  above  the  floor, 
as  mined  by  S.  McFarland,  adjoining  Stewarts  farm. 

The  Kittanning  lower  coal  B,  near  the  Woolen  mill  at 
Conemangh  furnace,  is  opened  70'  above  A  and  repeatedly 
along  the  base  of  high  bluff  north  of  furnace,  showing  2'  9" 
in  two  benches,  the  slate  parting  being  1"  thick  and  10" 
above  the  bottom.  It  is  better  coal  than  bed  A  ;  but  the 
bed  is  too  thin  for  commercial  working.     At  Bolivar  and 
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at  Lockport  with  its  parting  it  measures  5'  thick.  It  shows 
the  same  section  ascending  Laurel  run  at  Reynolds',  par  ted 
by  a  thick  band  of  impure  fire  clay.  The  bed  here  is  both 
pyritous  and  slaty,  especially  the  lower  bench.  On  the 
Brendlinger  place  on  Laurel  it  carries  6"  bony  top  coal ; 
upper  bench  3';  clay  parting  1'  3"  to  1'  6";  bottom  bench  1' 
3"  to  1'  6";  total  6'  6".  It  is  just  above  water  level  at  the 
mouth  of  Richards'  run  next  east. 

At  Clark's  mine  on  Black  Lick,  head  of  Laurel  Run 
branch,  it  is  4'  thick,  parted  by  a  thick  band  of  clay  and 
formerly  mined  for  Black  Lick  furnace.  At  Heshbon  it  is 
3'  thick,  mined  by  A.  &  S.  Campbell  and  M.  Wayner.  In 
all  these  mines  it  is  parted  near  the  floor  by  a  thin  slate 
and  yields  a  tolerably  good  coal,  esteemed  above  all  others 
in  this  region.  The  top  bench  in  A.  Campbell's  mine  varies 
from  2'  9"  to  3'  0",  slate  1"  and  bottom  bench  3"  to  6",  total 
3'  7'.'.     (For  sections  of  this  bed  see  plate  445.) 

On  Yellow  creek,  on  Evans  farm,  near  centre  of  Chestnut 
Ridge  anticlinal,  it  shows  a  section  similar  to  that  at  Boli- 
var on  the  Conemaugh  and  at  Parkerfields  west  of  the 
ridge.  It  is  under  water  on  the  upper  part  of  the  creek, 
but  at  Fettermans  on  the  Chestnut  Ridge  slope  it  is  partial- 
ly opened.  It  is  reported  to  exist  as  a  double  seam,  parted 
bj'^  a  thick  slate  ;  but  here  only  its  upper  bench  3'  8"  thick 
is  exposed.  On  the  E.  Evans  farm  its  complete  section 
shows,  4'  0"  of  top  coal,  0'6''  to  V  2"  of  hard  clay  and  2'0'' 
of  bottom  coal ;  total  7'  2".  Both  benches  are  impure 
through  containing  iron  pyrites.  Sandstone  makes  the  roof 
and  this  opening  is  no  doubt  the  same  as  the  Findlay 
mine. 

Near  water  level  close  to  the  Chestnut  Ridge  anticlinal 
this  bed  is  believed  to  be  the  coal  opened  190'  below  bed  E 
on  the  Roberts,  Lewis,  Findlay  and  Brown  farms,  although 
it  shows  about  4'  thick,  capped  with  sandstone  and  be- 
lieved by  some  therefor  on  this  account  to  be  j^bed  C.  Its 
identification  remains  uncertain,  the  more  so  as  a  lower 
coal,  in  the  gap,  believed  formerly  to  be  A  is  now  gener- 
ally regarded  as  bed  B,   7'  thick,  parted  near  centre  by  a 
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heavy  clay  slate.  On  Two  Lick  it  is  largely  under  cover 
except  in  the  gaps  of  Chestnut  Ridge  at  Mitchell's  mill  and 
■west  of  Greenville  on  Penn  run.  At  the  latter  place  it  is 
thought  to  be  the  coal  opened  by  Messrs.  Stewart  and  Ober, 
where  it  is  4'  0"  in  one  bench,  of  which  the  top  0'  4"  is 
bony,  and  the  main  bench  pyritous. 

Brookmlle  A  and  Clarion  A'.  Bed  A  is  said  to  have  shown 
4'  at  Baker  furnace.  At  Bolivar  it  is  only  18"  to  20", 
mined  in  conjunction  with  the  underlying  fire  clay  bed. 
At  Heshbon  on  Hoskinson's  land  bed  A  is  4'  thick  parted 
near  base  by  a  slate  1"  thick.  A'  here  is  1'  thick,  65' 
higher. 

JVo.  XIII  in  the  Blairsville  Basin. 

The  general  section  of  the  Loxoer  Productive  Coal  J/ea*- 
M7-e5  in  this  basin  is  quite  identical  to  that  in  the  Ligonier 
basin.  It  should  be  mentioned  however  that  not  a  trace  of 
t\ie  Ferriferous  limestone  w&s  anywhere  found  in  this  ba- 
sin, the  exposures  of  this  rock  being  confined  to  the  territory 
west  of  the  Indiana  axis  in  the  Saltsburg  hasin.  In  the  same 
manner  it  shouldbe  remarked  that  just  as  this  valuable  key- 
rock  to  the  geology  of  western  Pennsylvania  thins  away 
along  the  Indiana  axis,  the  oyexlYiag  Johnstown  cement  (un- 
der bed  C)  becomes  distinctly  prominent,  cropping  again  and 
again  along  all  the  principal  streams  in  the  Blairsville  ba- 
sin  and  can  be  traced  along  the  summit  of  Chestnut  ridge 
in  Grant  and  Banks  twps.  toward  the  north-east.  And 
throughout  all  this  district  its  overlying  Upper  Kittan- 
ning  coal  seam  C  never  fails  to  make  its  appearance  wher- 
ever its  horizon  is  above  the  drainage  line.  It  is  not  the 
most  reliable  seam  of  the  Blairsville  basin,,  but  it  is  gener- 
ally of  workable  thickness  and  in  reasonably  good  condi- 
tion. 

In  the  latitude  of  Blairsville  the  Lower  Productive  coal 
group  is  confined  to  the  eastern  edge  of  the  trough  along 
the  summit  and  flank  of  Chestnut  ridge.  Bed  E  is  nearly 
600'  beneath  the  town  of  Blairsville;  yet  this  bed  is  thrust 
into  the  air  eastward  before  reaching  the  summit  of  Chest- 
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nut  ridge.  A  general  section  of  the  whole  group  in  this 
basin  is  given  in  plate  444  fig.  8,  and  bed  sections  of  the 
two  Freeport  and  two  Kittanning  coals  on  plate  447. 

Freeport  upper  coal  E  in  t/ie  Blair  smile  Basin*  '■' 

On  Tom's  run,  on  the  Livengood  farm,  it  is  exposed 
close  to  where  its  outcrop  line  touches  the  creek.  The  coal 
bed  is  soft,  bright,  of  columnar  structure  and  apparently- 
free  from  impurities.  The  bottom  bench  is  not  here  ex- 
posed, but  is  probably  small.  The  upper  bench  is  3'  2'' 
thick,  with  a  small  but  persistent  band  of  bony  coal  near 
the  base.  Beneath  is  a  slate  parting  0^"  to  \"  thick, 
and  beneath  the  lower  bench,  5'  of  clay  and  3'  of  lime- 
stone ;  bluish  in  color  and  filled  with  impressions  of  minute 
shells. 

On  the  Snyder  farm  on  Tom's  run,  bed  E  is  exposed, 
roofed  by  a  cliff  of  the  Mahoning  sandstone.  The  coal  is 
3' 7"  thiek  with  a  1"  slate  parting  beneath  the  upper  3' 
bench;  but  the  bed  is  in  superb  condition  here,  yielding  a 
coal  of  unusual  purity,  evidently  local,  to  judge  of 
exposures  further  north.  The  main  bench  shows  F.  C. 
67.537^,  V.  M.  27.800^  Sulphur  .718^,  Ash  3.17.')^.  But 
at  Ragar's  mine,  on  Wier's  run,  1  mile  north-east,  where 
the  bed  shows  about  the  same  section  the  same  bench  car- 
ries over  \^i  of  ash.  It  crops  on  Wier's  run  as  far  as  Mc- 
Geary's  house,  past  Aber's  to  the  Black  Lick  valley,  much 
increased  in  thickness  by  a  bad  slate  parting. 

On  Black  Lick  creek  bed  E  shows  in  isolated  knobs  in 
Chestnut  Ridge  gap,  principally  on  the  S.  Palmer  farm, 
where  its  increased  thickness  is  first  manifested.  The  whole 
bed  is  6'  3"  thick,  but  the  top  6"  is  bony  coal  under  a  sand- 
stone roof;  thin  slate  and  clay  0' 6'';  coal  in  main  bench 
3'  9"  to  4'  0";  slate  0'  3";  coal  1'  0".  This  section  is  quite 
different  from  exposures  on  Tom's  run  and  Weir's  run,  but 
partakes  strongly  of  the  character  of  this  bed  in  the  Homer 
region.     Along  the  Indiana  Branch  this  coal  has  been  ex- 

*For  Tertical  sections  of  this  bed  in  this  basin  see  plate  447. 
12* 
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tensively  mined  by  the  Indiana  and  McCreary  Coal  and 
Coke  Cos.  at  Grraceton  and  Ransom  stations,  and  coked  to 
some  extent. 

On  Two  Lick,  at  the  Lutheran  Church,  the  coal  has  been 
opened  in  the  Zach  farm.  The  bed  is  6'  thick;  but  it  carries 
a  large  slate  parting  about  1'  from  the  roof,  virtually  re- 
ducing the  bed  to  4',  and  rendering  the  upper  bench  worth- 
less to  mine.  As  on  the  Conemaugh  at  Bolivar,  this  great 
parting  of  clay  and  slate  is  the  most  conspicaous  and  de- 
structive feature  of  the  Upper  Freeport  coal  in  the  Homer 
region.  Moreover  the  seam  here  yields  very  little  good 
fuel.  Above  the  parting  the  coal  is  mainly  a  sulphurous 
cannel  slate.  A  small  zone  near  the  middle  of  the  lower 
bench  yields  excellent  coal;  but  manifestly  this  band  can- 
not be  separated  with  profit  in  regular  mining.  The  coal 
in  this  basin  also  carries  an  increased  percentage  of  volatile 
matter.  On  the  Maxwell  farm  a  partial  section  shows  top 
coal  1'  8",  clay  slate  0'  9",  coal  3'  6".  The  Mahoning  sand- 
stone is  frequently  the  roof  rock  of  the  coal  bed;  but  in  this 
region  it  does  not  seem  to  affect  the  thickness  of  the  up- 
per bench  whatever. 

Along  Tearing  run  the  coal  is  below  water  level  as  high 
up  the  ravine  as  Coy's  saw  mill.  On  the  Bracken  farm  the 
complete  section  is  6'  8"  thick;  but  the  mining  portion  is 
considerably  lessened  by  the  character  of  the  several  benches 
and  partings,  which  from  above  downwards  show:  coal, 
hard  and  slaty  1'  6";  slate  and  bony  coal  9";  coal,  soft 
and  good  2'  9";  coal,  hard  1'  3";  slate  3",  and  coal  2".  The 
last  two  are  not  mined  and  of  the  balance  only  about  4'  is 
locally  valuable,  of  which  the  lower  1'  3"  is  decidedly 
pyritous,  whilst  the  top  bench  carries  sulphur  .462^  and 
ash  12.750^. 

On  theWm.  Snyder  farm,  close  to  the  Chestnut  Ridge  axis, 
the  upper  bench  is  1'  2";  parting  about  1'  and  lower  bench 
4'  2"  thick.  Again  the  upper  bench  is  worthless  and  is  not 
taken  down  in  mining  owing  to  its  poor  quality  and  thick- 
ness of  parting.  The  entire  lower  bench  shows  thin  bind- 
ers of  pyrite  and  largely  breaks  out  in  blocks.     A  sample  of 
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entire  lower  bench  gave  salpliar  1. 177^  and  ash  6.450^.  The 
Arable  mine  on  the  '  'Ridge' '  above  shows  practically  the  same 
section.  Along  Yellow  creek  this  bed  is  frequently  exposed, 
and  always  a  doable  seam.  It  lies  well  for  mining,  especi- 
ally||southward  to  Tearing  run;  but  its  coal  is  decidedly 
inferior  and  badly  parted  for  economical  work.  The  Ma- 
honing sandstone  is  found  along  the  creek  for  nearly  a  mile 
above  its  mouth. 

Bed  E  as  exposed  by  Messrs.  McDonald,  Markle,  Shep- 
pard,  Grriffith  an4  Porterfield  is  a  double  bed  of  uniform 
thickness,  yielding  about  6'  of  coal,  of  which  the  lower 
bench  gives  nearly  two-thirds.  The  following  section  at  D. 
Griffith's  mine  is  typical  for  the  region:  coal,  upper  bench 
1'  6"  to  2'  3";  slate  and  bony  coal  partings  6"  to  9";  coal  4', 
divided  near  center  by  a  thin  parting  into  two  varieties 
and  qualities  of  coal:  the  upper  bench  worthless;  the 
upper  part  of  the  lower  bench  is  an  exceedingly  good 
^oal ;  but  the  lower  part  carries  an  excessive  percentage  of 
sulphur. 

At  Homer,  in  the  bottom  of  the  basin,  bed  B  is  180'  below 
the  surface.  The  St.  Clair  shaft  on  the  south  side  of  Two 
Lick,  a  little  west  of  and  in  sight  of  the  Indiana  covered 
bridge,  is  said  to  have  struck  bed  E  in  60',  where  it  was 
found  over  5'  thick. 

The  Agey  bank,  about  2  miles  further  up  the  stream, 
shows  the  coal  in  good  condition  and  largely  worked  for  local 
supply.  The  coal  shows  an  average  thickness  of  7'  3".  The 
top  bench  is  2'  3";  slate  parting  0'  10"  and  bottom  bench 
4'  2".  Both  benches  are  here  mined,  the  lower  bench  the 
Ijest  and  yielding  sulphur  1.533^  and  ash  8.615^.  Along 
Dixon's  run  this  coal  is  little  known  although  its  outcrop 
can  be  traced  nearly  to  the  headwaters  of  the  stream  at 
Decker's  Point.  At  the  latter  village  the  bed  measured  5', 
lt)ut  includes  much  bony  coal  which  reduces  the  mining 
thickness  to  about  3'.  The  coal  is  moreover  impure,  show- 
ing at  the  Beatty  mine  bony  coal  1'  4";  coal  3'  10"  with  a 
small  parting  8"  above  the  floor.  The  main  bench  here 
gave  sulphur  4.625^  and  ash  10.435^. 
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Freeport  lower  coal  J)  m  the  Blair  sville  Basin* 
The  Lower  Freeport  coal  D  is  thought  to  be  the  seam  ex- 
posed near  the  head  of  Tom's  run  on  the  Thompson  farm, 
■where  it  shows  a  top  bench  under  slate,  2'  6"  to  3'  0";  a  slate 
parting  of  1''  and  lower  coal  6";  total  3'  7".  Also  at  Cobus 
farm  1  mile  east,  where  it  is  a  trifle  thicker,  its  top  bench  3' 
0"  to  3'  2'',  slate  1"  to  2",  bottom  bench  0'  6"  to  1'  0";  total 
4'  4".  It  is  either  this  coal  or  C  which  shows  further  down 
Tom's  run  on  the  P.  Brown  property,  underlaid  by  lime- 
stone 7'  thick;  but  the  coal  is  here  parted  by  a  slate 6"  tp  8" 
thick,  separating  an  upper  bench  1'  2"  from  a  lower  bench  2' 
6",  in  all  4'  4".  While  the  total  thickness  here  corresponds  to 
the  Cobus  mine,  the  benches  are  different  and  the  bed  has 
been  identified  as  D  with  some  reservation.  At  Kerlin's  the 
same  bed  is  exposed;  but  the  parting  slate  is  only  3'' 
thick. 

On  Two  Lick  and  Yellow  creek  waters  it  is  a  small 
and  unimportant  bed  occurring  about  60'  below  bed  E  and 
usually  accompanied  by  limestone.  On  the  Griffith  farm 
on  Yellow  creek  its  thickness  is  oiily  IV;  but  north  on  Two 
Lick  it  is  probably  correctly  identified  on  the  Isenbergand 
Bennett  farms  in  the  vicinity  of  Porterfields  mill  2'  10''  to 
3' 0"  thick.  On  the  Kellogg  and  Shearer  farms  it  shows 
nearly  4'  thick  near  its  outcrop,  without  visible  parting, 
but  carrying  2$^  of  sulphur  and  10^  of  ash. 

Dixon  run  starts  in  rocks  near  the  base  of  the  Lower 
Productive  coal  measures  and  heads  up  northwards  in  the 
Barren  Measures  between  Dixon ville  and  Decker's  Point. 
The  Lower  Freeport  coal  is  the  principal  seam  exposed  hav- 
ing gradually  increased  its  section  and  good  character  com- 
ing north  from  Yellow  creek.  The  seam  here  varies  some- 
what in  thickness,  averaging  about  4'  and  invariably  yields 
a  good  clean  coal.  Its  underlying  limest-one  bed  is  also  weU 
developed  and  bears  an  excellent  character.  The  principal 
developments  begin  at  Woodison's  and  extend  up  the  valley 
to  Dixonville.     Woodison  mine  shows  the  coal  in  one  solid 


•Vertical  sections  on  plate  447. 
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bench  4'  to  4'  6"  thick.  *  The  coal  is  somewhat  tender,  has  a 
rich  lustre  and  apparently  free  from  iron  pyrites.  Towards 
Dixonville  the  coal  is  still  good  but  only  three  quarters  as 
thick.  On  the  Buck  run  branch  it  shows  the  same  section 
as  at  Woodisons,  as  opened  on  the  J.  Helman  farms ;  also 
cropping  through  the  M.  Thomas  farm. 

The  Freeport  lower  coal  bed  has  already  been  shown  to 
have  a  wide  outspread  in  the  upper  Ligonier  basin  east  of 
Chestnut  ridge,  along  Cash  Creek  waters,  usually  a  good 
4'  to  6'  coal  bed,  characterized  by  one  parting  near  base  and 
often  a  few  inches  of  top  bone.  Hence  it  is  so  identified  as 
D  in  the  Blairsville  basin  on  Little  Mahoning  creek  and 
branches,  although  Mr.  W.  G.  Piatt  regarded  it  as  an  un- 
derlying seam  (bed  C)  in  both  basins.  On  the  Rawley  farm 
it  shows  5'  7"  thick  on  an  average,  separated  by  1'  6"  of 
bottom  clay  from  a  bed  of  limestone.  As  in"  the  upper 
Ligonier  basin  east^of  Smithport,  it  carries  5'' to  8''  of  bony 
coal  on  top;  an  upper  coal  bench  3'  6"  to  4'  0";  slate  0'  1"  to 
0'  3'';  coal  0'  6''  to  0'  8". 

On  D.  Stewart's  farm  adjoining,  the  bed  is  reported  4'  6'" 
thick.  Following  along  the  crest  of  Chestnut  ridge  for 
nearly  2  miles  it  is  again  exposed  on  Wm.  Q-.  Walker's 
farm  in  the  Ligonier  basin,  already  described,  where  the  sec- 
tion is  like  Rowley' s.f 

*0n  S.  Baraett'a  farm,  west  side  of  valley,  200  yards  above  Two  Lick  tha 
bed  is  from  4'  0"  to  4'  3"  thiclc.  Da  the  Weimer  farm  adjoining  it  shows 
clean  4'  0",  yielding  coal  highly  prized  by  blacksmiths.  Back  of  Woodi- 
son's  on  the  east  side  of  the  valley,  the  coal  is  opened  on  the  Dougherty  and 
Gibson  places,  showing  over  4'  each.  Further  north  on  the  Baker  farm 
the  ooal  shows  3'  10" ;  the  same  at  Shadrick.  North  of  Dixonville 
4'  0"  is  reported  on  the  Reuben  Black  farm ;  but  there  are  no  further 
developments  from  here  to  Decker's  Point.  It  is  evident  that  there  is  a 
large  and  very  accessible  field  of  the  Lower  Freeport  coal,  with  good  thick- 
ness and  quality,  awaiting  development  for  6  or  7  miles  along  the  Dixon 
Bun  valley. 

fin  the  Oorman  Settlement  the  same  features  prevail,  and  it  was  here 
that  under  the  coal  5' 2"  thick,  Mr.  Piatt  recognized  a  "ferriferous  lime- 
atone"  10'  thick,  separated  from  the  coal  by  4'  of  clay,  which  he  considered 
to  be  the  Johnstown  cement  and  from;  which  he  concluded  that  jthe  overly- 
ing coal  was  bed  0',  the  TTppBr  Kittanning.  This  may  still  prove  true  al- 
though all  the  Cush  Creek  operators,  working  the  same  coal  bed,  main- 
tain it  is  the  "Moshannon"  bed  D.  About  5'  under  this  limestone  Mr. 
Piatt  found  another  coal  3' 0"  thick,  which  he  named  the    "Gorman  ooal" 
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West  of  Washington,  along  the  eastern  slope  of  the  In- 
diana axis,  the  same  coal  is  worked  sonth-west  of  the 
Fierce  Settlement  as  iai  as  J .  A.  White's,  where  the  coal 
is  again  5'  0''  thick  and  again  underlaid  by  the  limestone 
(Johnstown  cement?)  which  if  properly  identified  would 
undoubtedly  make  this  coal  the  Upper  Kittanning.  It 
holds  its  thickness  down  the  north  branch  of  Ltttle  Mahon- 
ing, past  Tiger's  to  Widdow£on's  saw  mill ;  up  a  branch  of 
Straight  run  to  State's  farm  where  it  measures  6'  thick. 
From  Widdowson's  to  Richmond  (where  the  creek  cuts 
through  the  Indiana  axis  in  rocks  of  No.  XI)  there  are  few 
exposures ;  but  at  Eobertsville  the  same  coal  has  teen 
opened  on  the  north  side  of  the  stream.  At  Decker' s  Point 
Mr.  Piatt  reports  it  2'  2"  to  2'  6''  thick,  underlaid  by  1'  &' 
of  cisjy  and  3'  0"  of  excellent  limestone. 

The  Kittannwg  [Group  in  the  Blairsmlle  Basin.* 

Kittanning  upper  coal  C .  On  Black  Lick,  in  the  Chest- 
nut Ridge  gap,  this  coal  has  been  extensively  developed 
by  Barr  and  others,  about  4'  thick.  At  Bell's  Mills  bridge 
it  is  3'  9"  thick  with  a  1"  parting  6"  above  floor.  It  has  a 
slate  and  clay  roof  usually  ;  but  theFreeport  sandstone  40' 
thick  often  lies  directly  on  the  coal.  The  Johnstoun  ce- 
ment comes  in  6'  below  the  coal,  and  is  here  15'  thick,  with 
small  clay  partings,  portions  of  the  deposit  yielding  good 
fertilizing  stone.  On  Yellow  creek  at  the  Griffith  farm  it  is 
only  1'  8''  thick ;  its  cement  rock  1'  6''.  On  Two  Lick  at 
the  Agey  farm  it  shows  100'  below  E  and  3^'  thick.  On 
Dixon's  run  this  coal  is  only  1'  6'' thick,  underlaid  by  4' of 
cement  rock. 

Along  Little  Mahoning  Creek  waters,  on  Rowley's  faim 
on  the  west  flank  of  Chestnut  ridge,  bed  C  has  been  mined, 
becoming  north  of  Decker's  Point  one  of  the  principal  and 
most  persistent  seams  of  the  Blairsville  basin,  accordirg  to 

and  ■H:hioh  he  believed  came  in  between  the  Upper  and  Middle  Kittanning 
coal  bedsC  and  C.    Near  Pmithport,  the  upper  seam  is  mined  \>y  Messrs. 
TJber  and  Weltzel,  with  same  section  as  at  Walker's. 
•Sections  of  beds  C'and  B  aregi^-""  "•».     ;„.;.,   ';", 
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Mr.  W.  G.  Piatt,  althougli  many  think  the  bed  described 
as  "bed  D"  (C)  is  in  reality  bed  D,  the  Lower  Freeport, 
connecting  over  the  axis  at  Smithport  with  the  many  open- 
ings along  Cash  creek  already  noted  ;  hence  it  is  described 
under  that  heading  in  this  report.  Still  at  Decker's  Point 
it  shows  its  own  characteristics,  and  as  the  Lower  Freeport 
coal  is  opened  above  it  2'  2"  to  2'  6"  thick,  there  can  be  but 
little  doubt  that  it  has  been  correctly  identified  here  on  the 
Barr  and  Lowrey  farms.  At  the  former  it  shows  3'  10" 
thick,  the  top  1'  3"  being  bony  coal  and  cannel  slate.  At 
the  Lowery  farm  this  cannel  slate  top  swells  locally  to  8' 
3",  although  the  lower  bench  of  soft  pure  friable  coal  re- 
mains 2'  7"  thick  as  before.  This  cannel  structure  is  very 
characteristic  of  the  Upper  Kittanning  coal  all  through  west- 
ern Pennsylvania. 

Kittanning  lower  coal  B.  On  Chestnut  ridge  near  head 
of  Oakes  run  this  bed  is  exposed  as  a  patch  of  a  few  acres 
on  Oakes  Point,  3'  thick,  where  the  outcrop  of  both  A  and 
C  show  limited  areas.  On  Repine  farm  to  the  north-east, 
about  1  mile  from  the  river,  it  again  shows  3'  thick  resting 
on  clay  and  capped  by  slate. 

On  Black  Lick  it  was  opened  by  Dr.  Simpson  one  mile 
above  Bell's  Mills,  reported  4'  thick,  without  persistent 
slate  partings,  but  yielding  a  rather  pyritous  coal.  On 
Tearing  run  this  coal  shows  4'  of  soft  and  inferior  coal  on 
the  Bracken  farm,  a  sample  of  it  yielding  5^  of  sulphur  and 
li<j^  of  ash.  The  Pindlay  opening,  above  the  Sheelor 
bridge  over  Yellow  creek,  is  believed  to  be  on  this  coal, 
here  locally  called  the  "Seven  Foot  Seam"  but  showing 
bony  top  coal  0'  6";  coal,  top  bench  3'  7";  slate  parting 
0'7",  coall'  3",  total  5' 11".  It  is  utterly  worthless  coal, 
an  analysis  of  the  combined  upper  and  lower  benches 
showingF.  C.  50.359^,  V.  M.  26.710^,  sulphur  5.091,<,  ash 
16.600^. 

On  Two  Lick  at  Porterfields  mill  it  shows  6'  thick,  with 
like  partings,  on  the  McLean  property,  and  of  extremely^ 
inferior  quality,  in  places  overloaded  with  iron  pyrites. 
Its  top  bench  varies  from  3'  4"  to  4'  0",  mainly  bony  above 
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and  pyritous  below;  parting  1'  1"  to  1'  4"  and  bottom  coal 
0' 8"  to  2' 4".  At  Hellman'spit,  i  a  mile  above  Ramsey's 
run,  it  is  somewhat  improved  in  character,  but  still  spoiled 
for  mining  purposes  by  a  ,2'  clay  parting,  separating  an 
upper  bench  with  columnar  cleavage  3'  6"  from  a  lower 
hard  bench,  with  block  cleavage  1'  0"  thick. 

Along  Dixon's  run  this  coal  is  not  exposed;  but  on  the 
Buck  Run  branch,  nearer  the  Chestnut  Ridge  axis  and 
heading  towards  Taylorsville,  the  coal  is  opened  and 
mined  close  to  water  level  on  the  Gought  farm  3'  6"  thick; 
at  J.  Mock's  f  miles  south-west  and  at  D.  Mock's. 

The  Brookmlle  coal  A  is  exposed  in  the  Black  Lick  gap 
in  Chestnut  ridge  above  Dr.  Simpson's  mill,  where  it  is  re- 
ported 5'  thick  parted  by  a  thin  band  of  clay.  At  Bell's 
Mills  it  has  been  worked  by  Mr.  Mildren  for  the  brick 
works  and  by  Mr.  Berry,  showing  a  highly  pyritous 
seam  3'  2^"  thick,  with  Of"  slate  2"  above  the  floor.  An 
important  bed  of  fire  clay  caps  the  Homewood  sandstone 
here,  about  20'  to  25'  beneath  the  coal,  showing  in  two 
bands,  the  upper  3'  0"  to  5'  0"  thick,  the  lower  3'  6"  with 
1'  0"  of  sandstone  and  slate  below.  This  deposit,  when 
properly  mixed,  produces  a  fire  brick  with  high  refractory 
power  and  can  be  traced  for  some  distance  up  the  stream. 

Marion  and  Saltshurg  basins,  Indiana  Co. 

These  two  sub-basins  comprise  all  western  'Indiana  Co. 
soest  of  the  Indiana  axis.  On  the  Conemaugh  this  trough 
is  more  than  15  miles  wide  and  nearly  the  same  along  the 
Jefferson  Co.  line.  The  sub-axis  *  dividing  the  basin  into 
two  sub-basins,  crosses  the  Conemaugh  a  short  distance 
above  Saltsburg,  but  can  only  be  traced  as  far  north  as 
ilayne  twp.  Lower  Productive  Coal  Measure  rocks  (but 
only  the  upper  portion  of  the  group)  are  brought  to  day- 
light along  this  Saltsburg  axis  and  the  Perrysville  axis  in 

*  Details  concerning  the  sub-axis  and  stratigrapliy  of  this  region  are  fuUy 
■given  in  H  4  page  235  et  seq.  The  Marion  sub-basin  embraces  the  area  be- 
tween the  Indiana  axis  and  the  Saltsburg  and  Perrysville  sub-axes;  the 
Baltsburg  sub-basin  lies  west  of  these  axes. 
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North  and  West  Mahoning  twps. ;  in  the  beds  of  all  the 
principal  valleys  crossing  this  fourth  basin  of  the  First 
Survey;  but  except  in  the  West  Lebanon  district  on  the 
south,  where  the  Pittsburg  coal  occurs  as  already  describ- 
ed, the  entire  trough  is  tilled  by  the  Barren  Measures, 
beneath  v?hich  the  lower  coals  are  buried,  except  as 
stated  along  the  main  creeks. 

The  Lower  Productive  Measures  are  little  known  in 
the  southern  ends  of  these  basins  along  the  Conemaugh; 
but  north  of  the  Purchase  Line  they  occupy  considerable 
areas  above  water.  It  is  true  that  the  Freeport  group  rises 
above  drainage  level  at  such  points  in  the  valleys  of  the 
Conemaugh,  Crooked  creek  and  McKees  run,  as  lie  close 
to  the  anticlinals;  but  the  larger  part  of  this  entire  field  is 
occupied  by  Barren  Measures. 

Freeport  Upper  Qoal  E-Marion  and  Saltsburg  Basins.* 

Along  the  Conemaugh  bed  E  rises  above  the  river  be- 
tween Kelley's  station  (Tunnelton)  and  Waddle's  salt 
works,  and  rolling  over  the  anticlinal  again  approaches 
water  level  near  White  station,  describing  an  elliptical 
outcrop,  3  miles  long.  It  carries  near  the  floor  a  thin 
parting  of  bony  coal  and  shows  identically  the  same  sec- 
tion here  as  at  Jacksonville,  9  miles  north-east,  beyond 
which  point  it  changes  entirely  to  show  on  McKees  run  an 
important  rider  coal  bench.  Waddle's  bank  on  the  Cone- 
maugh shows  3'  9"  in  all,  with  the  thin  bone  parting  1' 
above  the  floor.  The  seam  is  quite  free  from  slate  but  oarr 
ries  an  excess  of  iron  pyrites.  The  Freeport  limestone  is 
5'  below  the  coal,  instead  of  the  usual  interval  of  15'. 

On  Altman's  run  in  the  Jacksonville  region,  where  the 
floor  of  the  Marion  basin  has  risen  300',  bed  E  is  found  in 
a  small  branch  of  Black  Legs,  4'  thick  on  the  Music  farm 
and  the  same  on  headwaters  of  Coal  run  on  property  of 
Mr.  S.  C.  Kennedy,  where  the  section  is  similar  to  Wad- 
dle's mine  on  the  Conemaugh,  showing  3'  11"  thick,  with 
3"  of  bony  and  slate  6"  above  floor,  the  bed  capped  with 

*For  sections  see  plate  448. 
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sandstone.  Hazlett's  mine  at  the  mouth  of  Coal  run  shows 
the  same  section;  but  while  the  coal  contains  only  slightly- 
more  than  i^  of  sulphur,  it  carries  15^  of  ash.  This  bed 
has  been  opened  again  on  the  Jack,  Fails  and  Orr  proper- 
ties, higher  up  Altman's  run,  nearer  the  Saltsburg  axis, 
and  on  branches  of  this  stream  on  the  Stewart  farm  and 
Clawson  property.  It  is  the  only  workable  coal  above  level 
on  these  upper  waters  of  the  creek  and  is  easily  detected 
by  its  proximity  to  the  Mahoning  sanstone,  which  is  very 
prominent  at  some  places. 

On  McKees  run,  where  the  Saltsburg  axis  crosses  at  Mc- 
Kees  mill,  the  Upper  Freeport  coal  is  exposed  for  about  ^ 
a  mile,  always  close  to  water  level,  dipping  in  opposite  di- 
rections on  the  Stuchart  and  Craven  farms.  The  coal  here 
carries  a  rider  at  a  short  interval  above  the  main  bench, 
characteristic  of  this  seam  also  on  Crooked  creek  and  on 
lower  Two  Lick  and  Yellow  creeks. 

On  the  Stuchart  and  Craven  places  an  average  section 
shows,  (capped  with  Mahoning  sandstone)  an  upper  bench 
2'  0"  to  2'  2";  clay  parting  0'  8"  to  1'  [2"; '  coal,  lower  bench 
3'  4"  to  4'  0".  The  Kinghorn  bank,  on  the  east  side  of 
axis  probably,  shows  upper  bench  2'  0";  bony  coal  0'  2"; 
slate  parting  1'  4";  lower  bench  4'  2".  Frequently 
the  lower  bench  carries  about  a  foot  of  hard  lustrous 
coal  at  the  bottom,  breaking  in  blocks  and  showing  plates 
of  pyrit«s.  Commercially  neither  bench  is  good;  the  top 
coal,  even  without  its  bench  of  bony,  carries  sulphur  8.452$^ 
and  ash  14.865^,  and  the  bottom  bench  sulphur  2.468$^  and 
ash  11.455^.  Frey's  pit  on  the  Isenberger  property  lies 
200  yards  down  creek  westward  and  shows  a  similar  sec- 
tion, but  somewhat  softer  coal  and  thinner  slate  parting. 

On  Crooked  creek  the  same  coal  is  exposed  near  creek 
level  above  Chambersville.  Graft's  mine  is  close  to 
the  arch  of  the  axis.  The  coal  is  much  intermixed  with 
slate  besides  carrying  iron  pyrites  in  considerable  amount. 
The  slate  parting  dividing  the  benches  is  a  mass  of 
bony  coal,  the  section  showing  upper  bench  and  parting, 
all  bony  2'  5";  bottom  bench  3'  6".     This  lower  coal  carries 
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sulphur  1.215^  and  ash  11.200^  which  does  full  justice  to 
the  bed.  The  Cummings  bank  is  the  nearest  opening  to 
Chambersville,  the  coal  still  capped  with  sandstone  and 
showing  100'  from  pit  mouth  an  upper  bench  1'  4";  slate 
parting  0'  8";  coal  2'  8";  slate  0'  2";  coal  1'  4".  In  other 
words  the  bottom  bench  is  still  4'  2"  thick,,  but  here  car- 
ries an  extra  thin  slate  parting,  and  often  showing  1"  of 
bony  coal  on  top  of  this  bench.  Both  the  main  and  upper 
benches  are  unattractive,  a  sample  of  the  lower  bench,  ex- 
clusive of  the  2"  slate,  yielding  sulphur  1.514^  and  ash 
12.4:55 fo.  The  bed  is  again  opened  up  the  stream  at  the 
Shannon,  Peterman,  Megary,  Brady  and  Gilmore  banks, 
without  any  improvement  in  character  of  coal  or  vital 
change  in  bed  section. 

Pine  run  branch  of  Crooked  creek  shows  the  Freeport 
coals  coming  out  of  water  above  Marion  on  the  Indiana 
axis  ;  the  lower  valley  is  destitute  of  coal.  Bed  E  makes  a 
distinct  bench  in  Mr.  Brady's  fields,  but  its  character  is  al- 
most unknown  in  this  region,  where  bed  D  is  chiefly  mined. 
On  the  Beatty  farm  2i  miles  east  in  the  Blairsville  basin 
this  coal  is, 5'  thick;  but  around  Marion  it  must  be  very 
much  thinner  not  to  have  been  opened. 

At  Kintersburg  on  Crooked  run,  under  the  arch  of  the 
Indiana  axis,  some  uncertainty  prevails  regarding  its  iden- 
tity, owing  to  the  thinness  developed  in  the  Kinzua  mine, 
where  it  is  2'  6''  thick.  But  this  may  be  only  the  rider 
coal ;  for  where  opened  on  Raynes  branch  on  the  Fry  prop- 
erty it  shows  the  rider  (upper  bench)  2'  3"  to  2'  6";  slate 
and  clay  0'  4''  to  0'  7";  coal  0'  8"  to  1'  0";  slate  0'  2"  and  coal 
1'  6"  to  2'  0",  averaging  over  all  6'  3". 

To  the  north  of  Marion  the  Saltsburg  axis  is  obliterated; 
but  with  the  exception  of  territory  around  Richmond,  the 
Little  Mahoning  valley  is  devoid  of  minable  coal  above 
water  level  in  the  Marion  sub-basin.  At  Richmond  the  en- 
tire Lower  Productive  group  is  exposed  by  the  Indiana 
axis  ;  and  the  section  is  especially  interesting  from  the  oc- 
currence of  the  Ferriferous  limestone ;  the  only  place  in 
Indiana  Co.     It  is  here  quarried  and  is  highly  fossiliferous. 
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Bed  E  has  bee  a  opeaed  on  the  Sutton  farm;  also  on  the 
Richardson  farm,  in  one  bench,  3'  2"  to  4'  0''  thick. 

On  Plum  creek  at  the  village  of  Five  Points  in  the 
Saltsburg  iasin,  bad  E  is  believed  to  show  3'  6"  thick,  al- 
though it  is  bedded  horizontally  like  the  Upper  Kittanning 
bed  0'  and  carries  a  1"  slate  parting  beneath  an  upper  3' 
coal  bench.  It  is  widely  opened  along  this  stream.  On 
North  Plum  creek,  below  Plumville,  at  Wilson's  mine  near 
the  Armstrong  line,  it  shows  4'  0"  thick  in  one  good  bench. 
On  the  Little  Mahoning  this  coal  is  again  lifted  to  day- 
light by  the  Perrys villa  axis  at  the  mouth  of  Ross'  run, 
but  only  for  a  short  distance.  It  again  shows  3'  3"  thick, 
and  its  coalhorizontally  bedded,  hard,  compact  and  slightly 
pyritous.  It  has  been  opened  by  Messrs.  Johnson,  Pierce, 
Ruffner  and  Griffiths. 

On  Big  Mahoning  creek,  in  the  north-west  comer  of  the 
county,- bed  E  is  200' above  the  stream  near  the  mouth  of 
Little  Mahoning,  owing  to  the  lift  of  the  Fourth  axis.  At 
Grood's  mil!  the  bed  presents  a  clean  breast  of  4'  of 
coal,  with  columnar  structure  and  hence  somewhat  tender; 
but  it  is  a  good  coal  and  much  more  like  bed  E  in  ,the  Al- 
legheny Mt.  region.  From  6'  0"  to  8'  0"  of  shale  separated 
the  coal  from  the  overlying  Mahoning  sandstone  and  15'  of 
of  fire  clay  and  fire  clay  shale  from  the  underlying  Freeport 
limestone,  here  10'  thick. 

Freeport  Lower  GoalD.  Marion-Sdltsiurg  Basin* 

This  coal  outcrops  along  the  Conemaugh  over  the  arch 
of  the  jSaltsburg  axis,  but  is  not  opened  there.  At  the 
head  of  Altman's  run  north  of  Jacksonville,  it  has  been 
opened  on  the  Forsy the  and  Neill  farms  5'  0"  to  6'  5"  thick. 
The  bed  is  quite  free  from  sulphur,  but  considerably  inter- 
mixed with  earthy  material,  giving  the  coal  much  firmness 
and  causing  it  to  mine  out  in  blocks.  It  shows  sulphur 
.700^  and  ash  14.405j^.  Near  the  centre  of  the  bed  there  is 
a  band  of  soft  pure  coal  8"  thick,  which  is  often  mined  out 

*Stx  sections  of  this  bed  are  given  on  plats  448.   ^ 
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separately  and  used  for  smithing  purposes.  It  underlies 
bed  E  about  60'.  It  is  not  exposed  on  Crooked  run,  al- 
thongb  above  water  level  over  the  Indiana  axis  at  Kinters- 
burg;  but  it  is  the  principal  bed  mined  around  Marion  on. 
Pine  run  branch,  averaging  about  3'  thick,  but  of  an  inferior 
quality,  showing  at  Brady's  mine  sulphur  2.669^  and  ash 
7.825^.  Here  the  coal  is  8'  6"  thick,  split  in  half  by  a 
thin  but  persistent  slate  band. 

At  Richmond,  on  the  Little  Mahoning,  it  is  reported  only 
2'  thick,  although  it  may  not  have  been  correctly  identified 
here.  In  the  Canoe  valley  it  is  evidently  this  bed  that  is 
opened  in  a  number  of  places,  locally  known  as  the 
"  Schlemmer  coal."  Its  development  is  mainly  confined 
to  Canoe  township;  to  the  west  it  is  deeply  buried  in  the 
Punxsuatawney  ;  basin  of  Jefferson  and  to  the  east  it  i» 
largely  eroded  through  the  combined  effect  of  the  Indi- 
ana and  Chestnut  Ridge  axes  and  the  erosion  of  Little 
Mahoning  creek  and  Bear  run  in  the  Blairsville  basin. 

The  outcrop  of  bed  D  can  be  very  plainly  traced  from 
Ugly  run  and  the  Pennsylvania  and  North  Western  R.  R. 
south  along  Canoe  creek  nearly  to  the  divide  at  Locust 
Lane,  and  then  down  the  Little  Mahoning  branches  to 
Richmond.  It  is  also  entirely  cut  out  by  Straight 
branch  of  Canoe  creek  and  deeply  indented  by  the  Little 
Mahoning  branches  north  of  Robertsville.  The  coal  bed 
however  is  everywhere  inferior,  both  in  bed  section  and 
chemical  character  to  its  condition  in  the  western  half  of 
the  Punxsuatawney  basin  as  displayed  along  the  Big  Ma- 
honing creek  and  branches  in  Jefferson  county. 

It  is  a  significant  but  oft- repeated  feature  of  Appalachian 
coal  geology  that  the  same  coal  bed,  outcropping  between 
the  Susquehanna  and  the  Big  Mahoning  through  north- 
ern Indiana  county  should  show  such  striking  differences 
in  bed  section  and  purity  within  such  comparatively- 
short  distances,  such  changes  indeed  occurring  on  either 
side  of  the  Indiana  axis  itself,  a  purely  imaginary  line,  as 
it  merely  marks  a  divergence  of  dip  without  making  any 
break  whatever  in  the  coal  field.     Changes  of  a  similar 
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character  have  already  been  noted  in  Somerset  county  on 
either  side  of  the  Viaduct  axis. 

The  Lower  ire&port  coal  is  the  only  bed  developed  in  the 
Canoe  Creek  region.  The  Piper  bank  on  Hess  run,  just 
north  of  Richmond,  shows  an  upper  bench  2'  1"  to  2'  3"  and 
a  lower  bench  1'  6",  pyritous,  divided  by  a  1"  slate  parting, 
with  3"  of  inferior  bony  coal  at  the  bottom  of  the  bed,  not 
mined.  But  the  mining  portion  is  impure, yielding  sulphur 
3.841^  and  ash  10.955^. 

The  Lewis  bank  on  Broad  head  run  may  average  4'  thick; 
but  it  generally  carries  8"  to  9"  of  bony  coal  on  top,  which 
cuts  down  the  m^ining  section  to  from  3'  3"  to  3'  6".  Open- 
ings have  been  made  on  Straight  branch  of  Canoe,  where 
the  coal  shows  a  better  section,  though  rarely  a  first-class 
coal.  At  the  Fairbanks  (McGregor)  mine  the  bed  carries 
3"  to  4"  of  bone  coal  on  top,  and  then  about  4'  of  coal  be- 
low, the  lower  5"  being  rough  slaty  coal,  quite  different 
from  the  upper  3'  1"  of  bright  columnar  coal.  An  average 
analysis  shows  :  sulphur  .945^  and  ash  9.850^. 

The  Stiver  bank,  near  Flora  P.  O.,  at  the  head  of  the  run, 
shows  fully  7"  of  top  bone;  3'  of  coal,  1"  slate  and  8f "  of  bot- 
tom coal,  the  whole  (exclusive  of  bone  and  slate)  yielding 
sulphur2.504j^  and  ash  9.204^.  The  William  Smith  bank, 
lower  down  stream,  has  been  very  largely  worked  for  local 
use.  ^Here  the  top  bench  is  only  3";  coal,  main  bench  3'  3"; 
slate  parting  Oi"  and  bottom  coal  5";  but  the  product  is  still 
inferior,  yielding  over  1^  of  sulphur  and  7^^  ash,  though 
generally  regarded  as  the  best  coal  in  the  district.  The 
Sherman  drift  is  at  the  extreme  eastern  end  of  the  outcrop, 
showing  3'  8"  in  the  main  bench,  \\"  of  slate  and  7"  of  bot- 
tom coal.  This  opening  yields  1.821^  of  sulphur  and 
8.770^  of  ash. 

The  Gaskins  opening,  on  the  headwaters  of  Little  Ma- 
honing, displays  the  largest  section  in  the  region,  and  has 
been  mined  from  for  many  years.  The  top  bone  coal  is  10"; 
main  bench  4'  5^";  slate  OJ"  and  bottom  coal  6",  the  analy- 
sis yielding  water  1.14^;  V.  M.  28.620^;  F.  C.  53.786^;  sul- 
phur 2.201^  and  ash  14.243^.     The  coal  mines  out  in  large 
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blocks,  is  firm  and  dull,  thus  accounting  for  its  large  per- 
centage of  ash.  Further  examples  might  be  given  to  illus- 
trate the  characteristics  of  this  Canoe  region;  but  the  va- 
rious sections  and  analyses  sufficiently  prove  the  inferior- 
ity of  the  Lower  Freeport  coal  here  as  compared  with 
southern  Jefierson  Co.,  the  coal  in  no  single  instance  show- 
ing a  first  class  chemical  character,  though  its  area  is  large 
and  bed  section  generally  satisfactory. 

T/ie  Kittanning  Group  in  the  Marion-Saltsburg  Basin.* 

The  Upper  Kittanning  coal  C"  is  unknown  in  this  basin 
south  of  Crooked  run;  but  around  Marion  on  Pine  run  it  is 
exposed  above  the  arch  of  the  Indiana  axis  on  the  Hoffman 
farm,  where  it  shows  2'  6"  thick  separated  by  2'  0"  of  clay 
from  the  Johnstown  cement  3'  0"  thick.  The  coal  is  com- 
pact, horizontally  bedded,  and  of  different  texture  from 
the  Lower  Freeport  bed  D. 

At  Kintersburg  on  Crooked  run  the  Middle  Kittanning 
coal  C  is  opened  by  Messrs.  Walker  and  Carney  2'  8"; 
but  bed  C  is  not  explored.  This  bed  also  crops  at  Rich- 
mond on  the  Sutton  farm;  and  bed  C  is  opened  on  the 
Jeffries  farm,  as  at  Decker's  Point,  carrying  8"  of  bony  top 
coal;  5'  3"  of  main  bench;  6''clay  parting  and  8"  of  bottom 
coal,  in  all  7'  1".  The  coal  is  impure  and  mixed  with  iron 
pyrites,  the  maia  bench  showing  sulphur  3.162^  and  ash 
.'i.SSO^.  Bed  B  is  believed  to  show  on  Leasure's  property,  to 
the  west  of  the  village,  about  3'  thick.  None  of  these  beds 
seem  to  have  any  representative  in  the  northern  end  of  the 
basin  in  the  valleys  of  the  Little  Mahoning,  Canoe  and 
Straight  creeks. 

No.  XIII  in  Armstrong  County. ■\ 

Armstrong  Co.,  being  situated  midway  between  the  Oil 
regions  of  Clarion  and  Butler  and  the  Pittsburg  Coal  re- 
gion of  Westmoreland,  relies  for  its  mineral  prosperity  on 

»M'or  sections  see  plate  448. 
fReport  H  5.     "W.  G.  Piatt,  1880. 
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the  coal  beds  of  the  Lower  Prodtuitice  Series  which  out- 
crop along  its  valleys;  on  the  extensive  outcrop  of  the  Fer- 
riferous limestone*  through  its  northern  townships,  (which 
sometimes  becomes  a  very  thick  bed,)  and  the  overlying 
Buhr stone  iron  ore;  and  on  some  local  outcrops  of  valua- 
ble fire  and  pot  clays.  Building  and  flagstone  outcrops 
are  only  too  numerous  for  the  agricultural  interest  of  the 
district;  the  confinement  of  railroad,  facilities  largely 
to  the  Allegheny  river  and  Red  Bank  creek  valleys  has  nat- 
urally somewhat  retarded  the  active  development  of  its 
economical  resources.  The  complicated  structuref  of  the 
county  is  illustrated  in  plate  449. 

*The  variations  of  character  and  thickness  exhibited  by  the  Ferriferous 
limestone  of  the  coal  measures  in  Armstrong  Co.,  areas  striking  as  they  are 
in  the  counties  to  the  west.  This  curious  deposit  has  been  laid  down  in 
some  parts  of  the  district  and  not  in  others,  and  it  varies  from  nothing  up 
to  27';  is  sometimes  solid,  sometimes  sub-divided  into  layers  separated  by 
shales;  in  some  places  is  richly  fossiiifej  ous,  and  elsewhere  exhibits  scarce- 
ly a  trace  of  animal  forms.  At  Bagdad  and  at  Townsend's  station  for  in- 
stance, it  cannot  be  found,  but  reappears  at  the  Leech  burg  tunnel;  around 
Leechburg  it  goes  and  comes  and  is  non-fossiliferous;  it  hardly  appears 
anywhere  on  the  Roaring  run,  but  is  seen  on  Rattling  fork;  is  variable  at 
ApoUo,  and  fbr  four  miles  on  a  stretch  is  replaced  by  shales.  In  Indiana 
Co.  it  was  deposited  only  in  the  western  half  of  the  county  and  can  not  be 
found  anywhere  to  the  eastward.  On  the  other  hand  it  becomes  persistent, 
thick,  pure,  and  highly  fossiliferous  towards  the  west,  in  the  Allegheny 
River  valley  and  in  the  valleys  of  Buffalo  creek,  and  continues  as  a  great 
geological  formation,  the  key  to  the  geology,  and  the  guide  of  the  oU-well 
sinker,  throughout  Butler,  Beaver  and  Lawrence  Cos.  into  Ohio,  every- 
where carrying  more  or  less  of  the  Buhrstone  carbonate  and  Umonite  iron 
ore  on  its  upper  face.  Towards  the  north,  also,  it  persists  through  Clarion, 
Jefferson  and  Forest  into  McK can  Co.,  and  may  have  once  extended  far 
towards  or  even  beyond  Lake  Erie,  for  all  that  we  can  tell  about  it. 

The  occasional  replacement  of  this  interesting  limestone  deposit  by  iron 
ore,  and  its  occasional  erosion  in  Palaeozoic  times,  shown  by  the  descent  of 
the  sandstone  or  shale  layers  which  usually  lie  above  it  to  a  lower  level 
than  its  base,  are  facts  which  bear  upon  the  question  of  the  character  and 
extent  of  the  waters  in  which  the  coal  measures  were  deposited. 

fThe  First  Geological  Survey  of  Pennsylvania  recognized  only  two  great 
anticlinal  rolls  crossing  Armstrong  Co.,  called  the  Fourth  axis  and  the 
Fijth  axis;  separating  the  Fourth  Bituminous  Coal  Basin  from  the  Sixth, 
ind  enclosing  the  Fifth.  It  now  appears  that  the  Fourth  axis  is  not  contin- 
uous; that  the  Fifth  was  wrongly  located  .(in  the  plaea  of  a  synclinal  at 
Brady's  Bend)  and  that  there  are  a  number  of  others,  some  longer,  some 
shorter,  rising,  running  on  and  flattening  out  in  the  middle  of  the  basins. 
And  other  reports  of   progress  ot   toe    Survey  show    that  what  is  true  of 
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The  Carboniferous  system  occnpies  the  whole  surface  of 
the  county,  with  a  maximum  exposed  thickness  of  1400'. 
The  Lower  Productive  Measures,  where  fully  developed, 
constitute  a  group  300'  thick.  Shales  interchange  with 
sandstone  beds,  and  coal  seams  expand  and  diminish  in 
thickness  over  short  areas  ;  but  great  uniformity  prevails 
in  the  aggregate  thickness  of  the  group  throughout  the 
county.* 

They  occupy  the  valley  of  the  Kiskiminitas  from  Salina 
down;  but  the  entire  group  is  only  brought  to  daylight 
once— at  the  mouth  of  Roaring  run  by  the  Roaring  Run- 
Murraysville  axis,— where  its  character  is  shown  in  section 
plat3  449  fig  1.  Of  the  Kiskiminitas  section  the  only  coal 
beds  of  value  in  a  mining  sense  are  the  Freeport  upper 
and  the  Kittanning  lower,  about  180'  apart ;  and  though 
rarely  more  than  4'  thick  and  frequently  less,  they  are  at 
least  uniform  and  persistent.  The  Ferriferous  limestone 
10'  thick,  is  a  conspicuous  feature  of  the  section,  this 
being  its  first  appearance  along  the  Conemaugh  west  of 
the  Allegheny  Mts.  It  is  only  exposed  on  the  flanks  of  the 
Roaring  Run  axis  and  practically  marks  the  outcrop  of  the 
overlying  Kittanning  lower  coal  bed  B.  Below  ApoUof 
the  Freeport  upper  coal  E  is  the  principal  source  of  a  fuel 
supply  for  this  valley.  It  is  available  for  mining  on  both 
sides  of  the  river  from  Salina  to  the  Allegheny  ;  all  along 
that  river  in  Clarion  Co.;  in  the  deep  valley  of  Crooked 
creek  and  along  the  countless  small  tributaries  of  these 
main  streams.  The  Freeport  upper  coal  at  Salina  varies 
from  3'  to  6',  with  an  average  of  about  4'  in  thickness. 
Small  but  persistent  slate  partings  traverse  the  seam  and  ma- 
terially affect  its  commercial  value.     (See  sections  plate  451 

Armstrong  is  true  of  every  other  county  in  tlie  Bituminous  Coal  Field  of 
Western  Pennsylvania.  The  uniform  simplicity  of  structure  formerly 
ascribed  to  it  is  lost  to  view,  and  it  takes  its  regular  place  now  with  other 
complicated  regions  of  the  earth's  surface. 

•See  plate  of  sections  in  this  report  449  and  450. 

tAt  .4. polio  Va^Oallilzin  coal  of  No.  XIV  attains  workable  size,  occurring 
55'  above  bed  E,  with  the  Mahoning  sandstone  between.     It  yields  a  com- 
pact pyritous  coal  25 '  to  3'  thick. 
13* 
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figs.  1  to  16).  It  also  carries  fully  H  of  sulphur.  The  lime- 
stone beneath  it  is  fully  10'  thick,  in  one  layer,  smooth 
dove  colored  stone  of  good  quality. 

The  Freeport  fire  clay  is  also  of  importance  and  value  at 
Salina;  apparently  fading  away  westvrard,  down  the  river. 
It  has  been  largely  used  in  the  manufactare  of  fire  brick, 
and  is  hard  and  brittle  with  an  irregular  fracture  and  dark 
pearl  gray  color. 

The  Freeport  upper  coal  is  frequently  exposed  too,  and 
indeed  is  plainly  visible  everywhere  from  Roaring  run  to 
Leechburg.  At  its  best  it  shows  around  Apollo  an  upper 
bench  2'  4"  to  3'  0";  slate  parting  1"  to  2";  lower  bench,  of- 
ten slaty  1'  0";  total  4'  2".  The  coal  is  usually  compact  and 
firm,  bearing  shipment  well ;  but  carries  over  2^  of  sulphur. 
Its  limestone  bed  is  variable.  As  stripped  for  the  Soda 
Works  it  shows  15'  to  20'  thick  in  several  layers  divided  by 
bands  of  shale,  becoming  argillaceous  when  traced  west- 
ward and  finally  converted  into  shale  entirely,  so  continu- 
ing past  Apollo  station  andTownsend's  to  Leechburg. 

At  the  Mclntyre  mine  the  coal  is  3'  0";  continuing  regu- 
lar and  even  with  about  same  thickness  to  Leechburg,  where 
it  has  been  extensively  mined  on  the  Westmoreland  side 
3'  9"  thick,  and  yields  a  good  coal  for  steam  and  mill  pur- 
poses and  a  block  coal  used  for  locomotives.  The  lime- 
stone occurs  in  two  benches  2'  6"  and  3'  6"  thick,  divided 
by  5'  of  clay  with  ore  balls.  In  the  tunnel  at  Leechburg 
there  is  an  i  nteresting  exposition  of  the  entire  replace- 
ment   of  the  limestone  by  shales.     (See  plate  449). 

At  Bagdad  the  coal  is  3'  thick  with  a  firm  slate  roof, 
and  at  the  McClellan  mine  3'  10"  with  two  1"  partings. 
So  it  runs  westward  down  the  river  into  the  valley  of  the 
Allegheny  where  it  continues  to  preserve  the  same  character 
and  thickness. 

On  Long  run  branch  at  Gray's  a  typical  regional  section 
of  the  Upper  Freeport  coal  shows  the  local  occurrence  of 
a  lower  bench  2'  0"  thick,  separated  by  2'  4"  of  slate  from 
the  main  bench  3'  0"  to  3'  3"  with  3"  bony  coal  on  top. 
Both  benches  are  slaty  and  pyritous.     The  limestone  5'  6" 
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thick  is  separated  from  tlie  lower  coal  bench  by  10'  of  fire 
clay  shale.  In  KoaringRun  valley  the  coal  carries  a  thick 
ness  of  about  4'  with  great  regularity,  opened  in  many 
places,  carrying  a  small  1"  slate  parting,  3'  7"  on  top  and 
and  10"  of  coal  below  at  the  Helty  mine. 

Along  Crooked  creek  the  Lower  Productive  Measures 
are  exposed  from  the  Indiana  line  to  the  Allegheny  river 
owing  to  the  presence  of  a  large  number  of  low  anticlinals 
and  synclinals.  The  Barren  Measures  overspread  aU  the 
highlands  along  both  sides  of  the  creek. 
>  The  Freeport  upper  coal  is  the  only  reliable  bed  on 
this  stream;  the  Kittannmg  group  contains  little  of 
practical  interest  and  is  exposed  in  its  entirety  only  along 
the  crown  of  the  Roaring  Run  axis.  Bed  E  averages  about 
3i',  never  especially  pure  or  free  from  slate  and  frequently 
showing  the  presence  of  iron  pyrites.  In  all  respects  of 
structure,  interval  and  character  the  [entire  group  here 
strongly  resembles  the  Kiskiminetas  section.  At  the  Barr 
mine  it  is  8'  2i"  thick  with  a  Oi"  slate  parting  about  6" 
above  the  floor;  slaty  and  pyritous.  The  Lower  Freeport 
is  rarely    over  2'  thick,   lying  from   40'  to  50'  beneath 

bedE. 

Along  Carnahan  run,  coal  E  is  slaty  and  thin.  Near  the 
Union  church,  further  west  it  becomes  better  and  shows  at 
Hellman's  8'  9"  thick,  with  3"  of  slate  and  6"  of  top  bony 
coal.  On  Plum' creek,  at  the  Anderson  property,  the  bed 
carries  from  8"  to  1'  of  slate  and  bony  coal,  separat- 
ing a  top  bench  of  coal  1'  8"  thick  from  a  bottom  bench  of 
slaty  pyritous  coal  2'  to  3'  10".  On  the  South  Fork  of  Plum 
creek  the  coal  has  been  opened  at  many  places  3'  4"  thick. 
The  coal  is  hard  and  compact,  with  small  knife-edges  of  slate 
and  some  pyrites,  but  of  fairly  good  quality.  On  Dutch  run 
branch  it  shows  two  benches,  the  upper  2f  and  the  lower 
6",  with  a  thin  slate  parting  between.  Coal  is  hard  and 
compact.  On  the  main  Plum  creek  the  bed  varies  between 
3'  and  4',  but  of  not  an  especially  good  quality.  The  Free- 
port  limestone  shows  in  two  bands,  1'  6"  and  2'  6",  separated 
by  1'  6"  ot  clay  shales.     In  Cherry  Run  valley  the  coal 
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shows  about  3'  6"  thick  on  an  average,  generally  divided  by 
one  small  parting. 

On  the  Cowanshannock  the  Lower  Productive  group  twice 
appears  in  fall  above  water  level;  once  at  Patterson's  mine 
over  the  G-reendale  axis  line  and  again  below  Nntton's 
tavern,  at  both  places  showing  a  parallel  section  to  Crooked 
creek.     (Plate  449,  fignre  4). 

The  Clarion  group  (beds  A  and  A')  is  unimportant ;  but 
both  the  Kittanning  lower  (B)  and  Freeport  upper  (E)  are 
uniform  and  regular  and  can  be  profitably  mined.  Both 
are  sparingly  developed  and  show  rather  inferior  coal.  The 
limestone  beds  of  the  series  are  everywhere  well  develox)ed. 
Bed  E  improves  going  south  along  this  creek,  and  is 
©specially  good  in  the  region  of  the  North  Star  mines,  where 
at  Baer's  mine  it  shows  4f  4"  thick,  with  3"  of  slate;  3'  3" 
top  coal  and  1'  0"  of  bottom  coal.  At  Patterson's  mills  it 
varies  from  2^'  to  4'  thick;  at  Robinson's,  further  down  the 
creek,  3'  thick,  but  poor  and  slaty. 

Along  Penn  creek,  the  Freeport  upper  coal  is  again  the 
important  seam,  being  thicker  and  showing  better  coking 
qualities  than  the  others.  Around  Dayton  it  is  impure  with 
all  the  other  coal  seams;  but  in  Bogg  township  and  around 
Pine  Creek  furnace  its  superiority  has  been  demonstrated  at 
many  openings.  On  opposite  sides  of  the  Glade  Run  axis 
it  shows  4'  1"  thick,  carrying  a  1"  slate  [parting  4''  above 
floor.  West  of  Dayton  the  bed  is  uniformly  4'  thick 
with  the  small  parting  about  1'  from  the  floor;  but  the 
coal  contains  2^  of  sulphur  and  15^  of  ash. 

In  the  Mahoning  Creek  valley  the  i^reepor^  upper  coalE 
is  again  the  most  uniform  and  regular  of  all  the  seams  of 
the  Lower  Productive  Measures.  At  the  McCrea  furnace  it 
shows  4'  Oi''  thick  with  a  thin  slate  parting  2'  3"  from  top 
of  seam,  as  exposed  on  the  Reeseman  farm.  East  of  Oak- 
land and  through  Mahoning  township  the  bed  has  a  wide 
outspread,  maintaining  a  regular  thickness  of  about  4'; 
but  in  many  parts  of  the  valley  it  is  confined  to  iso- 
lated hills.  Along  Red  Bank  creek,  in  the  neighborhood  of 
Millville,  coal  E  is  between  4'  and  5'  thick,  but  near  the 
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hill  tops.  In  the  Red  Bank  Co.' s  mine  it  shows  4' 5J", 
the  top  6"  being  bony,  then  3|"  slate  and  3' 8"  of  bottom  coal; 
but  the  bed  is  somewhat  squeezed  by  rock  faiilts  and  horse- 
backs, and  carries  over  1^^  of  sulphur  and  6^^  of  ash. 

Along  the  main  Allegheny  River  valley  the  entire  Lower 
Productive  group  is  exposed,  with  a  covering  of  Barren 
Measures  and  a  prominent  outcrop  of  the  Ferriferous  lime- 
stone extending  down  the  river  to  Kittanning  and  Williams- 
burg. Along  the  Butler  county  line  the  Upper  Freeport 
coal  shows  at  Pitman's  5' 11"  thick;  but  its  section  has  2'0" 
of  top  bone  coal  and  slate;  3'  4"  coal  divided  at  center  by  a 
thin  slate  and  7"  of  hard  and  slaty  bottom  coal. 

At  Brady's  Bend,  coal  E,  locally  known  as  the  ^'■Summit 
VeirC  is  described  as  having  four  benches:  top  1'  0";  sec- 
ond bench  2'  4";  slate  0'  3";  third  bench  V  10";  slate  6''  to 
2'  0''  and  fourth  bench  0'  4''.  It  is  a  bright  rich  coal,  with 
streaks  of  pyrites,  but  only  the  second  and  third  benches 
are  mined  out.  Around  the  old  Ore  Hill  furnace 
this  bed  is  about  3^'  thick,  but  in  excellent  condition  and 
quite  pure.  With  about  this  thickness  it  was  worked  at 
the  Allegheny  furnace;  used  for  coking  by  the  Monticello 
furnace;  and  worked  at  many  points  between  the  river  and 
Cowanshannock  creek;  Troy  hill  and  Kittanning.  But  its 
condition  is  not  so  favorable  at  the  latter  place,  (though  its 
section  often  reaches  4')  as  the  Lower  Kittanning  coal 
bedB. 

At  Manorville  the  Freeport  upper  limestone  becomes 
quite  prominent,  increasing  in  thickness  south  from  Kit- 
tanning to  28'  at  Manorville,  thence  decreasing  to  Free- 
port.  It  has  been  largely  quarried  for  furnace  use, 
being  high  in  lime  and  low  in  phosphorus.  The  overlying 
bed  E  is  about  3^'  thick,  and  the  same  at  Center  Valley 
above  Kelley's  station  where  it  shows  top  coal  2'  1";  slate 
0'  li";  coal  0'  8";  slate  thin;  coal  0'  8".  At  Freeport  it  holds 
the  same  thickness  (3'  6");  but  the  Mahoning  sandstone  is 
decidedly  the  most  conspicuous  geological  feature  of  this 
district,  massive  and  finely  developed.  The  coal  is  im- 
pure. 
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In  the  valleys  of  Glade,  Limestone  and  Buffalo  creeks, 
west  of  the  river,  the  Freeport  upper  coal  shows  4'  to  5' 
thick  in  the  Reed  settlement;  but  this  increased  section  is 
gained  at  the  expense  of  purity.  It  is  a  double  bed,  show- 
ing at  Humphrey's  top  coal,  slaty  3'  3";  slate  parting  0'  5"; 
bottom  coal  1'  6";  total  ,5'  2".  Southward  the  parting  di- 
minishes and  the  bed  improves  in  quality.  The  bed  is  ir- 
regular in  the  Buffalo  Creek  region.  At  ^McCue's  3'  9" 
thick,  with  a  1"  slate  parting.  It  is  of  uncertain  value  and 
generally  absent  over  all  the  region  east  from  Foster's 
Mills  toward  Middlesex;  in  the  hills  north  of  the  West 
Branch;  north  and  south  from  Worthington. 

The  Freeport  lower  coal  bed  IT  attains  commercial  size 
and  importance  at  but  few  places  in  the  county.  On  the 
Kiskiminetas  it  ranges  about  2'  thick;  of  no  value  at  all  at 
Leechburg  and  Bagdad  and  assumes  a  cannel  structure  at 
the  mouth  of  the  river.  On  Crooked  creek  only  2'  thick 
at  Barr's;  hardly  discernable  at  Cochran's  Mills:  in  Carna- 
han's  ravine  2'  6"  underlaid  by  limestone,  but  impure, 
swelled  locally  at  the  bridge  below  Methodist  Church  to  4' 
6"  with  partings.  It  is  poorly  exposed  along  Plum  creek 
and  does  not  aDpear  to  be  over  2'  thick. 

Near  Rural  village'on  the'CowaiTshannock  it  is  mined  50' 
beneath  bed  E  and  shows  3'  0"  thick,  underlaid  by  7'  of  im- 
pure fire  clay  and  2'  of  ferruginous  limestone:  but  the 
coal  carries  2.3^  of  sulphur  and  9.28^  of  ash.  At 
Robinson's  Bend  1'  6"  thick,  at  55'  below  bed  B:  along 
Pine  creek  it  is  generally  available,  though  small  and 
uncertain.  At  Pine  Creek  furnace  however  it  shows  1'  10" 
top  coal;  1"  of  slate  and  bony  coal  and  0'  9"  bottom  coal; 
coal  fairly  good.  North  of  Snyderville  it  is  28"  thick.  On 
the  Mahoning  it  is  thin  but  fair  at  Putneyville;  at  Mahon- 
ing furnace  it  shows  3'  10''  thick  with  a  2"  slate  parting  2' 
0"  from  top,  but  filled  with  pyrites,  over  3^.  At  Centre- 
ville  it  is  nearly  as  thick  as  bed  E,  but  it  is  spoiled  by  a 
damaging  parting  of  bony  coal  near  roof  and  floor;  and  is 
slaty  also.  Along  Red  Bank  creek  it  furnishes  good  coal 
in  the  vicinity  of  Millville,  the  bed  being  3'  10"  thick,  with 
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0'  3"  bony  cool  separating  an  upper  bench.  1'  4"  and  a  lower 
bench  2'  3''  thick.  At  Bostonia  mines  the  seam  is  so  over- 
load.e(l  with  iron  pyrites  as  to  be  worthless;  but  on  the  op- 
posite side  of  the  creek  at  Fairmount,  it  shows  in  superb 
condition,  from  6'  to  7'  thick  against  4'  at  Bostonia,  where 
it  is  also  much  troubled  and  irregular  and  carries  3.38^  of 
sulphur. 

It  crops  in  all  the  summits  west  of  Oakland,  but  not 
worked.  It  is  very  variable  at  Brady's  Bend  on  the  Alle- 
gheny river,  but  becomes  of  importance  along  the  right 
bank  of  the  river  at  Allegheny  ffurnace,  where  it  meas- 
ures 4'  thick.  Towards  the  north  and  east  it  thins  away 
rapidly,  becoming  obscure  in  the  Pine  Creek  region  and  at 
the  mouth  of  the  Cowanshannook.  Further  down  the  river 
towards  Kittanning  it  is  called  the  '■'■Rolling  veirC^  from  its 
great  variation.  On  the  Buffington  property  it  varied  from 
8'  or  10'  down  to  nothing.  'North-east  of  Kittanning  at  one 
point  it  shows  13'  5"  thick  with  a  double  upper  bench  (coal 
3'  0";  slate  0'3";  coal  0' 6'');  a  main  shale  parting  6'  0'' 
thickanda  bottombench  3' 8"  thick,  the  latter  clean. 

At  Manorville  it  is  also  a  double  bed  4'  thick,  with  a  part- 
ing shale  1"  thick,  and  here  only  35'  below  the  Freeport 
upper  coal.  At  Kelley's  station  the  bed  shows  a  semi-can- 
nel  stractnre  and  keeps  that  character  to  Freeport;  but  the 
coal  is  slaty  even  for  domestic  use.  West  of  the  river  in 
the  Worthington  region,  it  is  only  2'  thick  at  its  best,  and 
extremely  irregular  in  the  Keed  settlement,  sometimes  6' 
without  slate  partings  ;  elsewhere  contracting  to  less  than 
half  that  section,  and  always  pyritous  and  dirty.  South 
from  Worthington,  in  the  hills  overlooking  Buffalo  creek  it 
averages  3^'  thick  aud  occasionally  expands  to  4'  without 
persistent  partings.  The  bed  is  worthless  along  the  lower 
waters  of  Buffalo  creek. 
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The  Kittanning Group:  Beds  C,  OaridB* 

Along  the  Kiskiminetas  river  the  exposed  area  of  the 
lowest  (Lower  Kittanning)  coal  bed  of  this  triple  groJip  is 
comparatively  small,  being  confined  to  the  arch  of  the  Roar- 
ing Ran  axis;  but  while  the  Middle  and  Upper  Kittanning 
seams  have  a  greater  outspread,  they  are  generally  thin. 
The  Buhrstone  iron  ore,  is  not  reported  along  this  stream; 
but  the  valley  is  bountifully  supplied  with  limestone  from 
the  Ferriferous  and  Upper  Freeport  lime  beds,  as  well  as 
with  fire  clay  deposits  to  some  extent.  In  the  vicinity  of 
Northwest  the  two  upper  beds  are  both  concealed;  but  bed  B 
was  mined  at  the  Gamble  salt  works,  yielding  about  3^'  of 
strong  coal,  here  preferred  to  bed  E.  Still  it  is  both  pyritons 
and  shaly  and  its  section  shows  top  bench  2'  10"  to  3'  0"; 
slate  0'  1"  to  0'  2";  bottom  bench  0'  6".  This  section  is  du- 
plicated at  the  old  Rough  furnace  up  the  run  (See 
Plate  451.). 

The  Ferriferous  limestone  occurs  30'  beneath  this  coal 
and  is  10'  thick.  The  Lower  Kittanning  coal  is  again  opened 
at  the  mouth  of  Roaring  run  3^'  thick,  and  lower  down  the 
river  at  McLaughlin' s,  pyritous,  compact  and  firm  as  at 
Gamble's,  but  parted  near  the  top  by  slate.  The  Appollo 
axis  only  lifts  the  upper  part  of  the  Kittanning  group  to 
daylight,  showing  the  Kittanning  upper  coal  C '  only  V  thick 
near  water  level.  But  the  seam  is  scarcely  exposed  at 
Leechburg  and  Bagdad.  On  Crooked  creek  the  Kittanning 
group  contains  little  of  interest,  especially  as  the  double 
Freeport  group  is  so  generally  exposed  and  accessible.  But 
the  sandstone  underlying  the  Middle  Kittanning  coal  be- 
comes a  conspicuous  feature  of  the  local  geology  and  at 
George' s  its  basal  portion  is  so  regularly  jointed  and  fissured 
that  flagstones,  of  convenient  size  can  be  obtained  from  it. 

The  Kittanning  lower  coal  here  is  generally  concealed;  but 
at  the  Pottery  it  was  once  mined,  though  practically  worth- 
less by  reason  of  thin  section  and  slate  partings,  showing 
top  coal  0'  6i";  slate  0'  1";  coal  1  6";  slate  C  OJ" ;  coal  C 
3";  total  2' 5''.     The  underlying  fire  clay  is  coarse  and  im- 

*Seotions  on  plate  45L 


d^Inmlliers.]       the  kittanning  group.  2353 

pnre;  but  below  it  there  is  a  mass  of  potter's  clay  in  great 
abundance  wMcli  has  been  mined  and  used  by  Messrs. 
Knees  and  Sons.  The  Ferriferous  limestone  is  well  de- 
veloped where  exposed,  243'  below  the  Freeport  upper 
coal.  At  the  "Loop"  down  the  creek  the  sandstone  be- 
neath bed  B  is  conspicuous,  and  the  coal  above  it  about  8' 
thick.  At  Cochran's  Mills  the  Upper  Kittanning  coal  is  2' 
underlaid  by  fire  clay  2'  and  the  Johnstown  cement  bed  3' 
0"  thick.  The  cement  stratum  is  fossiliferous.  On  Carna- 
han's  run  the  coal  is  3'  thick  but  partakes  of  cannel  struct- 
ure. At  the  mouth  of  Cherry  run  it  is  so  accessible  that  it 
has  been  worked  for  local  use;  but  though  running  up  to  B' 
it  averages  only  2'  thick. 

On  the  Cowanshannock  the  Lower  Kittanning  coal, 
though  still  impure,  is  regular  and  uniform.  At  Green- 
dale  P.  O.  (Patterson's  Mills)  it  is  opened  on  the 'Rhea 
property,  sometimes  roofed  by  sandstone,  irregular,  and 
sometimes  by  shale  or  slate,  the  coal  in  consequence  vary- 
ing from  2^'  to  4'  in  thickness,  while  only  16"  thick  at  Cald- 
well's  tavern.  At  Rhea's  the  Ferriferous  limestone  lies 
fully  60'  below  this  coal ;  but  only  25'  at  Caldwell' s.  It  has 
an  outcrop  area  over  the  Grreendale  axis,  8  miles  long  and 
from  8'  to  10'  thick.  Along  the  lower  waters  of  this  creek 
the  Kittanning  lower  coal  B  is  overlaid  by  a  conspicuous 
sandstone  35'  thick,  with  bed  C  above  it  18"  thick  and 
bed  B  below  it  4'  thick  at  Patrick's  mine,  compact  and 
bright  coal,  but  pyri tons.  On  Pine  creek  waters  only  the 
lowest  of  the  three  Kittanning  beds  can  be  depended  upon 
vrith  reasonable  certainty  to  maintain  a  condition  of  work- 
able thickness.  It  has  a  considerable  outcrop  area  on  both 
forks,  but  generally  impure. 

The  Ferriferous  limestone  however  becomes  a  most 
regular  and  persistent  stratum  through  both  valleys.  It 
makes  excellent  furnace  flux  and  is  no  less  good  in  the  kiln; 
splits  easily  in  quarrying  and  is  favorably  located  for  at- 
tack. The  BuTirstone  (carbonate)  iron  ore  is  an  unfailing 
attendant  of  the  limestone.  Over  the  Q-lade  Run  axis  the 
Lower    Kittanning  coal    is  lifted  50'  above    the    South 
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Fork  at  Wadding's,  and  [is  reported  3'  thick.  Be- 
tween Echo  and  Belknap  all  three  coals-  are  exposed; 
the  Upper  Kittanning  2'  10"  thick  and  good  coal;  the 
Middle  Kittanning  on  the  George  Rupp  farm,  much  parted 
and  slaty,  2i"  thick  and  abnormally  6'  0"  thick  at  Kline's, 
where  it  carries  a  rider,  making  the  top  bench  3'  5"  thick, 
slaty  and  bony  coal;  parting  V  0"  and  lower  bench  1'  7"; 
and  the  Lower  Kittanning,  largely  unexplored,  about  2' 
thick,  increasing  westward  to  3'  at  Echo. 

At  Pine  Creek  furnace  the  Ferriferous  limestone  was 
quarried  8'  to  10'  thick,  40'  beneath  bed  B,  here  impure  and 
2^'  thick.  Along  the  north  fork  of  Pine  creek  the  group 
shows  a  similar  character.  The  Mahoning  Creek  section 
shows  bed  B  quite  regular,  but  less  pure  and  reliable  than 
the  Upper  Freeport  bed  E.  The  Upper  Kittanning  coal  is 
locally  important,  furnishing  an  impure  cannel  and  cannel 
slate  along  Mud  Lick  and  at  New  Bethlehem  on  the  Red 
Bank.  Around  Milton  bed  B  lies  40'  above  the  Ferriferous 
limestone  horizon  (here  mainly  iron  ore)  and  is  about  3' 
thick,  which  is  also  its  character  in  the  valley  of  Glade 
run,  and  down  the  creek  below  the  McCrea  furnace. 

At  Putneyville  a  most  satisfactory  section  of  the  whole 
Lower  Productive  group  is  obtained,  and  it  was  through  this 
exposure  that  the  nomenclature  of  the  series  was  firmly 
established  and  its  identity  with  the  Allegheny  Mountain 
section  unmistakably  proven  by  reason  of  the  distinct  oc- 
currence of  the  Cement  and  Ferriferous  limestones  as  two 
different  beds,  140'  apart.  The  Kittanning  lower  coal  is 
here  of  minor  importance,  varying  from  18"  up  to  2'  in 
thickness:  the  Kittanning  middle  has  a  like  section:  the 
Kittanning  upper  is  also  thin  and  unimportant,  though  be- 
coming enormously  expanded  towards  the  north  and  north 
east  and  there  distinguished  by  its  semi-cannel  structure. 
(See  Putneyville  section,  plate  450,  figure  4.) 

At  Kellersburg  bed  B  becomes  again  3'  thick,  but  only 
18"  at  Young's  and  Centreville,  and 58'  over  the  Ferriferous 
limestone.  The  Buhrstone  ore  was  formerly  largely  worked 
here,  6"  to  1'  thick,  and  th"  "^"-"f^vAMia  limestone  is  like- 
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wise  an  important  stratum.  At  the  Stewardson  furnace  it 
was  use  as  flux  and  9'  thick  in  one  compact  bench;  but  the 
Kittanning  coals  are  thin  and  poor. 

The  Kittanning  upper  coal  Q'  has  gained  considerable 
notoriety  in  the  valley  of  Mud  creek  and  at  Bostonia  on 
Red  Bank,  where  it  occurs  as  an  impure  cannel  coal,  once 
largely  mined.  It  here  lies  exactly  100'  below  the  Upper 
Freeport  coal  E.  Its  outcrop  as  cannel  is  extremely  irregu- 
lar and  uncertain,  the  deposit  being  quite  local  and  inter- 
mittent, and  its  areas  detached.  Usually  where  the  cannel. 
occurs  it  is  wedged  between  two  layers  of  bituminous  coal, 
the  deposit  consisting  of  '  "a  series  of  lenticular  masses  which 
feather  in  an  east  and  west  direction  towards  the  edges,  and 
deepen  downwards.  The  floor,  therefore,  is  undulating 
while  the  roof  and  upper  layer  of  bituminous  coal  are  a 
more  or  less  regular  plane.  In  this  manner  a  succession  of 
miniature  troughs  is  formed  with  slightly  elevated  ridges 
between.  At  the  centers  of  these  troughs  the  cannel  is 
thickest  and  the  layers  of  bituminous  coal  widest  asunder, 
whereas  on  the  backs  of  the  dividing  ridges  the  layers  of 
bituminous  coal  unite  and  the  cannel  is  pinched  out." 
The  bed  is  strictly  everywhere  a  cannel  slate  with  a  con- 
choidal  fracture.  It  is  exposed  at  its  best  along  Mud  Lick, 
but  hardly  commercial  there. 

Along  Pine  run,  above  Charleston,  bed  B  is  3'  thick. 
Above  New  Salem  it  is  only  2'  7"  and  impure,  and  it  is  the 
only  bed  of  minable  thickness  around  New  Freedom.  Bed 
C  is  neglected  and  probably  of  no  value;  but  bed  C  on  the 
Schieck  farm  again  shows  its  cannel  feature,  carrying  a  top 
bench  of  soft  bituminous  coal  3'  0"  thick;  then  2'  6"  of  can- 
nel and  finally  1'  0''  of  soft  bituminous  coal. 

The  Kittanning  lower  coal  is  8'  thick  around  New  Free- 
dom and  in  the  valley  of  Mud  Lick  and  2^'  thick  at  New 
Bethlehem.  The  Kittanning  upper  is  largely  black  slate 
at  these  places,  but  becomes  the  principal  bed  west  of 
Oakland,  showing  at  the  Anthony  mine,  cannel  slate  on 
top  6",  soft  slate  and  bony  coal  4",  coal  on  bottom  3'  6", 
total  4'  4".     At  Kellersburg  bed  B  is  3'  thick  and  ranges 


2356  GEOLOGICAL  SURVEY  OF  PENNSYLVANIA. 

through  the  hills  southward  to  the  river  and  the  Mahon- 
ing creek. 

In  the  main  Allegheny  River  valley  the  Kittanning 
group  is  variable.  Above  Parker  City  bed  B  is  small  and 
of  no  value;  but  on  the  Evans  and  Snow  properties 
at  Monterey  it  shows  4'  thick,  including  6"  of  top  bony 
coal  and  a  slate  parting  near  centre.  At  Brady's  Bend 
the  Kittanning  upper  coal  C  is  10"  thick  along  the  river 
point,  but  receives  a  rider  of  cannel  slate  on  Holder's  run 
and  swells  to  12'  in  thickness,  but  then  of  no  commercial 
value. 

The  Kittanning  lower,  '' Furnace  Bed"  was  formerly 
mined  for  the  rolling  mill,  but  is  much  affected  by  local 
swamps  and  rolls.  In  the  Sugar  valley  it  is  largely  mined 
also  for  local  use,  though  sulphurous  and  slaty.  Along 
Greenville  run  it  shows  an  increased  section.  The  Buhr- 
stone  ore  bed  is  2'  thick;  and  the  Ferriferous  limestone  bed 
15'  thick. 

Between  Brady's  Bed  and  Red  Bank  creek  at  McKee's 
the  Lower  Kittanning  bed  is  4'  thick  and  in  the  vicinity  of 
Rimerton  at  the  mouth  of  Red  Bank  creek,  bed  B  is  regu- 
lar and  persistent;  but  impure,  about  4'  thick  and  carrying 
6''  of  bony  coal  on  top.  The  Mahoning  Coal  Co.  mined  it 
at  the  mouth  of  Mahoning  creek  3'  thick;  but  it  thins 
away  eastward  towards  Stewardson's  furnace  to  scarcely 
more  than  18".  At  the  Templeton  ravine  the  bed  is  only 
1'  6"  thick  and  highly  pyritous.  Both  the  upper  beds 
are  obscure  in  all  this  neighborhood,  and  little  is  known 
of  them  at  the  mouths  of  Pine  creek  and  the  Cowanshan- 
nock.  Here  the  Lower  Kittanning  is  irregular;  2'  7"  at  the 
mouth  of  Pine  creek;  increasing  to  3'  at  Monticello  and  at 
Cowanshannock.  Near  Allegheny  furnace  it  is  4'  thick, 
hard  firm  coal,  but  rather  impure  from  pyrites.  Nearly 
all  the  interval  here  down  to  the  Clarion  coal  is  occupied 
by  coarse,  massive  compact  sandstone  to  the  total  exclu- 
sion of  limestone  and  shale. 

At  the  town  of  Kittanning  the   entire    Lower  Produc- 
tive group  is  exposed,  from  the  Mahoning  sandstone  on  top 
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to  the  Brookville  coal  (Plate  450  fig.  5).  The  Lower  Kit- 
tanning  coal  is  the  "  Town  Vein"  here.  It  is  commercially 
inferior  to  both  the  Freeport  coals  but  more  accessible.  It 
is  much  parted  and  pyritiferous.  At  Thompson's  it  is 
barely  over  3',  so  badly  parted  as  to  yield  only  2i'  of  coal ; 
and  at  Reynold's  quarries,  though  4'  1"  thick,  it  yields 
an  indifferent  slaty  coal,  overloaded  with  pyrites,  with 
two  bone  partings  of  0'  2"  and  0'  4"  and  a  pyritiferous 
slate  parting  of  0'  1"  separating  three  coal  benches. 
The  Middle  Kittanning  coal  lies  60'  higher  but  is  not  worka- 
ble; so  too  the  Upper  Kittanning.  Above  Logansport  bed 
B  is  3'  3"  thick;  but  it  yields  little  good  coal,  carrying  3"  of 
bony  coal  on  top  and  a  1"  slate  parting  in  centre. 

In  the  territory  west  from  the  river  and  south  of  Brady's 
Bend  the  Kittanning  upper  coal  is  the  main  seam  in  the 
Middlesex  region,  showing  at  Crawford's,  Campbell's  and 
Conan's  4'  thick,  with  small  and  irregular  slate  partings. 
Traced  southward  the  bed  is  split  by  a  persistent  layer  of 
slate,  first  thin  but  gradually  increasing  to  damaging  pro- 
portions, until  at  Milliken's  it  shows  top  coal  2'  3"  to  2'  6"; 
elate  parting  1'  0"  to  1'  3";  bottom  coal  3'  4''  to  3'  6".  It  is 
also  a  prominent  bed  in  the  Reed  settlement;  and  while  all 
the  seams  are  thick  here,  they  manifest  a  local  abnormal 
growth  which  does  not  maintain  itself  in  any  direction. 
Thus  in  the  Centre  Hill  ravine  bed  C  is  only  20"  thick, 
■whilst  bed  B  at  Weants,  Fair's  and  Montgomery ville 
is  'Si'  thick,  yielding  a  good  hard  dry  fuel.  At  Foster's 
Mills  in  Sugar  Creek  twp.,  the  latter  bed  is  also  3i'  thick^ 
slaty  and  impure,  but  much  more  extensively  de- 
veloped at  Buffalo  Mills,  where  it  holds  the  same  thick- 
ness and  is  opened  in  a  great  number  of  places.  Bed  C 
appears  at  several  localities,  and  in  the  Tumbangh  mine 
on  Long  run  shows  5'  2"  thick,  but  divided  by  1'  0"  to  1'  4" 
of  slate  near  center. 

Clarion  Series  :  Beds  A  and  A'. 

The  Brookville  coal  A,  resting  on  top  of  the  Conglome- 
rate on  the  Kiskiminetas  over  the  Roaring  Run  arch,  is 
small  and  unimportant.     The  coals  of  this  group  are  rarely 


2B58  GEOLOGICAL   SUKVEY   OF   PENNSYLVANIA. 

exposed  above  water  level  on  Crooked  creek,  Pine  creek 
and  various  small  tributaries  and  are  both  of  ^inferior  thick- 
ness and  significance  on  the  Cowanshannock.  They  are  of 
little  or  no  value  on  Pine  creek  waters,  the  Brookmlle  A 
being  above  water  level  over  only  a  limited  area  and  the 
Clarion  A'  always  too  small  for  profitable  mining.  On  the 
north  fork  in  the  vicinity  of  Slabtown  and  Brookville  bed 
becomes  locally  workable  and  3'  2"  thick,  parted  by  1"  of 
slate;  but  bony  and  impure.  On  the  Mahoning  waters 
both  coals  are  thin  and  worthless  and  they  are  little 
better  on  Eed  Bank  though  locally  mined  in  the  absence  of 
other  less  accessible  beds.  Bed  A  is  18"  to  20''  thick  at 
Maysville  and  the  Clarion  A'  is  2^'  thick  around  Fairmount. 

In  the  Allegheny  River  valley  all  the  coal  consumed  in 
the  engines  and  that  used  for  domestic  purposes  around 
Parker  City  was  derived  partly  from  the  Clarion  and  partly 
from  its  split,  the  Scruhgrass  coal  bed,  but  mainly  from 
the  former,  which  is  here  thicker  and  better  than  elsewhere 
in  Armstrong  Co.,  though  still  an  impure  pyritous  coal. 
Its  average  thickness  shows  a  top  coal  of  0'  9";  a  parting 
slate  about  0'  1"  and  bottom  coal  2'  8'';  total  3'  6".  The 
coal  is  hard  and  compact  and  is  mined  out  in  blocks.  The 
Scruhgrass  ted,  occurring  just  midway  between  the  Clarion 
coal  and  Ferriferous  limestone  is  2^'  to  3^'  thick,  the  latter 
in  the  Anchor  ravine,  where  it  shows  top  coal  2'  3";  slate 
0'3";  coal  1' 0";  total  3' 6".  It  is  here  apparently  less 
slaty  and  pyritous  than  the  Clarion  seam. 

At  the  mouth  of  the  Mahoning  creek  the  Clarion  coal 
undergoes  rapid  and  frequent  changes,  ranging  from  6"  to 
to  2'  in  thickness.  Neither  seam  has  any  value  at  Kittan- 
ning  and  both  are  generally  thin  around  Montgomeryville, 
west  of  the  river.  At  Buffalo  Mills  bed  A  is  3'  2"  thick,  but 
ruined  by  slate  partings;the  Clarion  coal  is  also  persistent  and 
ranges  from  2'  0"  to  2'  6".  This  seam  is  also  mined, despite  its 
impurity,  on  Rough  run  2'  6''  thick,  with  two  1"  partings. 

The  approximate  chemical  character  of  the  coals, limestones 
and  fireclays,  as  reported  in  the  Armstrong  Report  H  5, may  be 
grouped  in  the  following  three  tables, takenfrom  that  report. 
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No.  Xlllin  Westmoreland  and   Fayette  Counties. 

The  Lower  Productive  Measures  in  these  two  counties 
have  their  greatest  outspread  in  the  Ligonier  valley,  be- 
tween Laurel  hill  and  Chestnut  ridga,  although  there  is  a 
belt  of  considerable  width  of  the  same  group  exposed  along 
the  western  flank  of  Chestnut  ridge  from  the  Kiskimi- 
netasto  the  State  Line.  The  whole  western  portion  of 
both  counties  carry  still  higher  rocks  (Nos,  XIV,  XV  and 
XVI)  as  the  surface  formations,  except  in  two  or  three  iso- 
lated spots  over  the  crowns  of  anticlinal  axes  to  be  pres- 
ently mentioned,  where  only  the  uppermost  beds  of  No. 
XIII  are  exposed  to  view. 

The  Ligonier  basin  is  geologically  deerper*  in  Westmore- 
land then  in  Fayette  Co.  as  a  glance  at  the  maps  will  show; 
forbetween  the  Kiskiminetas  and  Loyalhanna  creeks  there 
remain  about  a  thousand  acres  of  the  Upper  Productive 
Series  smd Pittsburgh  coaZintheheartof  thebasin;an  area 
of  the  Barren  Measures  co-extensive  with  the  valley;  whilst 
the  Allegheny  Coal  Series  are  shown  only  on  the  margins  of 
the  trough,  along  the  flanks  of  thejtwo  great  boundary  moun- 
tain ridges.  In  Fayette,  on  the  contrary,  the  map  coloring 
shows  a  much  wider  area  of  the  Conglomerate  and  sub-car- 
boniferous rocks;  the  occurrence  of  the  Lower  Productitie 
Measures  in  more  or  less  isolated  and  detached  areas,  and 
the  total  absence  of  all  the  Upper  Productive  Group  and 
higher  measures. 

The  Ligonier  or  Third  Bituminous  Basin,  within  this 
district,  is  barely  15  miles  in  width,  measured  from  crest  to 
crest  of  the  two  opposing  ridges.     Though  normally  one 


*The  deepening  of  the  basin  from  the  Conemaugh  to  tlie  Loyalhannaand 
its  rise  thence  south-westward  already  referred  to,  is  shown  by  variation  in 
elevation  of  the  Freeport  upper  coal,  which  is  960'  A.  T.  at  New  Florence, 
780  A.  T.  at  Ligonier,  1500'  A.  T.  on  the  Youghiogheny,  and  1600'  A.  T. 
on  the  National  Road . 

In  Westmoreland  Co.  bed  E  is  deepl3'  buried  along  the  central  line  of  the 
basin,  whilst  in  Fayette  it  is  reached  near  the  axis  line  along  all  the 
streams,  and  alonglhe  Youghiogheny  it  is  far  up  in  the  hills. 
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great  synclinal  trough,*  the  dips  within  the  basin  are  far 
from  regular  and  the  minor  folds  are  so  numerous  as  to  fre- 
quently obscure  the  structure. 

The  Lower  Productive  Uoal  Series  No.  XIII  &Te  readily 
accessible  along  both  sides  of  the  Ligonier  valley,  and  a 
general  section  is  shown  in  Figure  1  plate  452,.  the  entire 
group  aggregating  about  300'  in  thickness. f 

The  Freeport  upper  coal  E  is  reached  within  every 
township  of  the  Ligonier  valley;  not  so  accessible  however 
in  Westmoreland  Co.,  (where  it  is  confined  to  narrow 
strips  along  the  mountains)  as  in  Fayette.  It  is  usually  a 
double  bed,  sometimes  triple,  though  at  a  few  localities  ap- 
parently single;  the  changes  in  thickness  and  structure  are 
abrupt.  Still  it  and  the  Lower  Freeport  bed  D  are  the 
only  good  beds  of  the  Lower  Productive  Series  in  this  en- 
tire valley.     (For  sections  see  plates  453  and  454). 

Along  the  Youghiogheny  the  bed  is  mainly  single  with 
only  knife  edges  of  slate  partings,  but  occasionally  double; 
south  of  the  National  Road  it  is  almost  invariably 
double,  both  divisions  carrying  only  thin  slate  partings, 
sometimes  (as  on  Big  and  Little  Sandy)  showing  a 
complex  structure.  On  Grosser  run  it  shows  9'  1" 
thick,  the  upper  division  carrying  14  layers  of  coal  and 
shale,  in  all  6'  9"  thick.  On  Meadow  run  the  bed  is 
double,  near  the  head  of  the  stream  4'  0"  to  4'  6"  while  near 
the  Youghiogheny  river  3'  6",  including  partings,  dwind- 
ling to  2'  on  the  river  itself. 

On  Indian  creek  it  is  always  double,  the  upper  division 
slightly  parted  into  two  benches  V  7"  and  1'  3"  and  separ- 
ated at  Ohiopyle  Falls  from  the  lower  division  2'  11"  by  1' 
of  clay.     The  top  bench  is  usually  slaty  while  the  lower  is 

*The  main  axis  of  the  trough  crosses  the  Conemaugh  below  New  Flor- 
ence, the  Loyalhanna  at  Ligonier  and  the  West  Newton  pike  midway  be- 
tween Donegal  and  Jones'  Mills.  In  Fayette  Co.  it  is  deflected  eastward 
so  as  .to  cross  Indian  creek  near  the  mouth  of  Laurel  run,  the  Yongh- 
ingheny  midway  between  the  mouths  of  Jonathans  and  Bear  runs,  and  the 
National  Road  nearly  2  miles  w«Bt  of  Parmington. 

fOther  vertical  sections  are  given  on  same  plate,  on  Cucumber  run,  Fay- 
ette Co.  and  on  Tub  mill  run,  Laurel  run  and  at  Lockport  along  Penna.  R. 
R.  in  Westmoreland  Co. 
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prismatic,  ordinarily  broken  by  numerous  thin  binders  of 
clay,  soot  or  pyrites.  This  structure  is  maintained  north- 
ward, though  with  much  varia-tion;  thin  on  Indian  creek 
where  the  lower  bench  is  sometimes  only  1'  6"  and  the  clay 
parting  4".  On  Fayette  Furnace  property  the  bed  varies 
from  4'  to  7'  within  a  few  yards  changing  indifferently  in 
this  division.  On  Indian  creek,  2  miles  from  Springfield,  the 
bed  is  a  mass  of  clay  and  slaty  coal,  not  less  than  12'  thick, 
soon  changing  in  all  directions  to  its  normal  character. 

Along  the  base  of  Laurel  hill  in  Westmoreland  Co.  the 
bed  has  but  little  value,  showing  near  the  head  of  Indian 
creek,  top  coal  8";  clay  1'  »";  hard  shale  8"  and  bottom 
coal  1'  8",  total  4'.  Further  north,  at  the  bend  of  theLoy- 
alhanna,  it  is  in  one  bench  3'  6"  to  4'  thick.  Thence  to  the 
Bedford  pike*  rarely  over  3';  on  Tub  mill  run  over  4',  but 
decreasing  in  size  [towards  the  Penna.  E..  R.to  2' 3"  or  2' 
6''.  But  along  the  base  of  Chestnut  ridge  in  Westmore- 
land Co.  this  coal  is  much  thicker.  In  Ligonier  the  whole 
bed  is  from  5'  to  7'  thick,  with  the  upper  division  double 
and  separated  from  the  lower  division  by  11''  of  clay, 
streaked  with  coal.  On  Tub-mill  run  in  Fairfield  twp.  the 
structure  shows  an  upper  division  3'  6"  thick,  carrying  2''^ 
of  bony  coal  a  foot  from  the  the  top;  parting  9"  and  lower 
division  4'  6";  but  on  the  Penna.  R.  R.  in  the  same  town- 
ship the  upper  division  is  5';  the  parting  2*'  and  the  lower 
division  2'  3".  The  upper  division  always  shows  brilliant 
coal,  in  thin  layers;  the  lower  division  dull,  brokea 
by  binders  and  mostly  faUing  into  slack.  The  coal 
from  this  bed  is  generally  soft  and  no  pit  was  found 
to  yield  a  shipping  coal,  according  to  Dr.  Stevenson'* 
report.  He  also  noted  its  general  inferiority  to  the 
Pittsburgh  coal  and  its  containing  too  much  sulphur 
and  ash  for  coke  making;  so  that  for  general  commercial  pur- 
poses its  coal  can  hardly  be  called  a  success  unless  cleansed 
by  washing  and  jigging  to  remove  its  hurtful  ingredients.f 

*Here  the  Lower  Kitianning  bed  becomes  the  more  important 
tThe  detailed  report  K  3  gives  a  large  namber  of  significant  examples  of 
the  great  varlabibty  of  this  coal  bed  as  well  as^other  seams  of  the  Lower 
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The  Freeport  upper  limestone  occurs  from  5'  to  15'  be- 
neath its  coal  and  varies  from  .  0' to  18'  in  thickness.*  It 
varies  in  quality  as  it  does  in  thickness.  Most  frequently 
it  carries  a  thin  top  layer  of  dark  blue  impure  slaty  worth- 
less limestone,  the  balance  being  a  dull  bluish-grey  stone, 
more  or  less  argillaceous,  with  irregular  fracture.  It 
burns  slowly  and  yields  a  fairly  good  fertilizing  lime. 
Sometimes  it  is  ferruginous  at  the  outcrop  and  was  mined 
as  iron  ore  at  Laurel  Hill  furnace. 

The  Freeport  upper  fire  clay,  which  occurs  a  short  dis- 
tance below  the  limestone,  is  well  known  as  Wlq '^Bolivar 
fire  Glay^\  and  has  enjoyed  a  high  reputation  as  a  plastic 
clay  from  its  typical  development  at  Bolivar  on  the  Penna. 
R.  R.  It  is  widely  distributed  but  not  always  persistent 
or  regular,  t 

Productive  Measures,  aU  testifying  to  the  irregularity  of  ttie  measures 
botii  in  section  and  characteristics;  but  these  features  are  sufficiently  illus- 
trated in  page  plates  453  and  454  not  to  require  speoiflo  mention  of  them  in 
this  report. 

*This,  which  in  the  Final  Report  of  1858  is  termed  the  "Freeport  lime- 
stone," is  not  wholly  persistent  though  it  is  present  at  a  large  proportion  of 
the  localities  where  its  horizon  is  exposed.  In  Henry  Clay  twp.  on  both 
sides  of  Laurel  ridge;  in  Wharton  twp.  more  than  10'  thick  near  State  line 
on  Big  Sandy,  but  is  wholly  wanting  near  Wharton  furnace  and  on  Nation- 
al Road.  Along  Meadow  run  and  throughout  western  Stewart  it  is  per- 
sistent; 6'  thick  on  Meadow  run,  18'  on  riverjhill  above  mouth  of  Jona- 
than's run  and  only  3'  at  northern  edge  of  township.  North  from  the 
Youghiogheny  irregular,  being  9'  near  Ohiopyle,  3'  to  5'  near  Springtield, 
but  of  uncertain  occurrence  near  Fayette  furnace.  North  from  Springfield 
present  to  county  line,  but  thence  along  Indian  creek  in  Westmorelend  Co. 
it  seems  to  be  unknown. 

Following  up  the  base  of  Chestnut  ridge  this  limestone  is  tully  10'  thick 
In  Mount  Pleasant  twp.,  11'  on  Four  mile  run  and  of  unascertained  thickness 
on  lioyalhanna;  but  on  Tub-mill  run  in  Fairfield  twp.  clearly  wanting, 
while  on  Penna.  R.  R.  in  same  township  it  varies  from  z  ero  to  10' .  Along 
base  of  Laurel  tidge,  absent  or  nearly  so  south  from  Bedford  pike,  but  at 
the  pike  some  fragments  of  it  were  seen.  On  Hendrick's  run  11' thick;  on 
Tub-mill  14'  butonly  3'  6"  on  Laurel  Hill  run  while  on  the  Penna.  ^R.  R.  it 
is  wanting. 

t  In  Wharton  twp.  of  Payette  this  clay  near  Wharton  furnace  is  10'  thick, 
light  blue  and  contains  many  nodules  of  clay  iron-stone.  This  is  its  char- 
acter throughout  the  township.  In  Stewart  fully  persistent  and  8'  thick 
along  river  hill  where  it  contains  huge  balls  of  iron  ore.  On  Indian  creek 
in  Springfield  twp.  4'  thick.  In  Westmoreland  Co.  seen  at  few  localities 
south  from  Bedford  pike;  exposures  do  not  admit  of  measurement    On 
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The  Freeport  Lower  coal  D*  is  usually  concealed  in 
southern  Fayette  along  the  West  Virginia  line;  but  at  one 
locality  on  Little  Sandy  it  yields  good  coal  4'  thick.  In 
Stewart  twp.  along  the  Youghiogheny  river  it  is  every- 
where present,  and  while  subject  to  great  variations,  it  is 
an  important  source  of  local  fuel  supply.  On  Meadow  run 
it  is  from  1'  to  5'  thick,  poor  when  thickest,  whereas  along 
the  Youghiogheny  between  the  Ohiopyle  Falls  and  the 
mouth  of  Jonathan's  run  it  shows  top  coal  2'  3",  clay  4" 
and  bottom  coal  3'  4".  But  half  a  mile  away  it  is  a  worth- 
less mass  of  coal  and  clay,  with  a  top  bench  1'  6'',  clay  5', 
coal  1',  clay  2'  6"  and  coal  1'  6".  Northward  in  Fayette  it 
becomes  unimportant,  rarely  exceeding  1'  6";  but  in  Mt. 
Pleasant  twp.  ot  Westmoreland  it  shows  3'- 6"  on  the  clay 
pike,  only  to  dwindle  to  6"  near  Laughlinstown  in  Ligonier 

liaurel  run  in  Ligonier  twp.  2'  thick.  North  from  the  Loyalhanna  un- 
observed along  east  side  of  valley,  but  on  west  side  persistent  from  southern 
boundary  of  b  airfield  twp.  to  Conemaugh  river. 

The  clay  is  subject  to  annoying  variations.  At  Bolivar  it  is  embedded  in 
a  mass  of  shale  and  varies  from  3'  to  12'.  Often  it  is  cut  out  by  plastic  clay 
or  by  ordinary  shale,  while  at  one  place  it  ends  abruptly  against  a  wall  of 
bard  sandstone.  The  quality  seems  to  be  quite  stable.  Analyses  of  two 
samples  were  made  by  Mr.  A.  S.  McCreath,  as  follows : — 

I.  Ligonier  twp. ,  Westmoreland  Co. 

II.  Stewart  twp.,  F£^ratte  Co. 


Bolivar  Fire  Clay  Samples. 


I. 


IL 


Silica, 

Alumina,  .  .  .  . 
Protoxide  of  iron, 
Titanic  acid,    .   .  . 

liime, 

Magnesia,    .   .  .   . 

Alkalies, 

Water, , 


55.680 

29. 180 

.837 

1.490 

.130 

.180 

.24.-) 

12.490 


52.280 

31.310 

1.008 

1.680 

.130 

.165 

.720 

13.190 


*  Interval  between  beds  E  and  D  extremely  variable:  28'  on  Meadow  run 
and  74'  on  river  hill  in  Fayette.  In  river  gap  through  Chestnut 
ridge  85'  as  against  60'  in  Springfield  twp.  In  Mt.  Pleasant  40';  in  Ligonier 
62';  on  Penna.  R.  R.  in  Fairfield  39'  but  on  Tub-mill  run  in  same  township 
93'.  In  St.  Clair  22'  on  Powder  Mill  run ;  33'  in  Conemaugh  gap  and  20'  in  oil 
boring  below  New  Florence,  al]  these  extraordinary  changes  being  report- 
ed by  Dr.  J.  J.  Stevenson  in  report  K  3, 
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twp.  In  Fairfield  it  is  1'  5"  on  Tub-mill  run  and  2'  8"  on 
the  Penna.  E.  R.,  with  3"  of  clay  9"  from  the  floor.  Sec- 
tions of  this  uncertain  bed  are  given  in  plates  453  and  454. 
The  Freeport  lower  limestone  is  rarely  present  in  this 
district  and  plays  no  part  in  the  economic  resources  of  the 
valley;  still  it  is  present  in  the  west  end  of  the  Youghiogh- 
eny  gap  through  Chestnut  ridge,  4'  below  its  coal  and  2' 
thick.  In  Westmoreland  Co.  it  shows  on  Tub-mill  run  6' 
below  its  coal  and  3'  thick  and  ferruginous;  and  on  the 
Penna.  R.  R.  2'  to  4'  thick  and  3'  beneath  bed  D.  The 
Freeport  sandstone  thus  often  lies  quite  close  to  its  coal.  In 
lower  Fayette  it  is  present  on  Little  Sandy,  Meadow  and 
Beaver  runs  and  along  the  river,  occurring  in  cliffs  40'  to  50' 
thick,  compact  above  and  flaggy  below,  with  vast  numbers  of 
rude  vegetable  impressions  near  the  base.  Frequently  it 
is  a  fine  grained  sandstone  and  is  largely  used  for  building 
purposes.  North  of  the  Youghiogheny  the  rock  is  flaggy 
and  beyond  Springfield  twp.  its  presence  is  uncertain. 
Near  Laughlinstown  it  has  dissappeared  entirely  and  the 
reduced  interval  of  only  18'  between  coal  beds  D  and  C  is 
entirely  filled  with  shale.  On  the  Penna.  R.  R.  this  inter- 
val is  occupied  by  35'  feet  of  sandstone  and  shale  while  on 
on  Tub-mill  run  the  sandstone  is  wanting  as  in  St.  Clair 
township. 

The  Kittanning  Group  in  the  Ligonier  Valley. 

The  Kittanning  upper  coal  C  seems  to  be  wholly  want- 
ing in  Fayette.  On  Loyalhanna  creek  in  Westmoreland 
county  it  is  fairly  persistent  along  Laurel  hill,  with  its 
best  development  at  Laughlinstown,  where  it  shows  1'  8" 
thick.  Along  the  railroad  it  is  found  again  1'  6"  thick  on 
Tub-mill  run  and  5'  thick  in  St.  Clair,  where  it  is  mined. 
The  interval  up  to  the  Lower  Freeport  coal  varies  from  18' 
in  Ligonier  to  64'  on  Tub-mill  run  and  28'  in  St.  Clair.  The 
coal  has  little  if  any  significance  in  the  district. 

The  Johnstown  cement  is  also  confined  to  the  northern 
part  of  the  district,  and  always  uncertain.  A  mile  above 
Fayette  furnace  on  Laurel  run  it  is  8'  thick,  but  entirely 
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wanting  at  the  furnace  and  to  the  south.  Near  the  Cone- 
maugh  the  rock  is  present  as  a  hard  thin  limestone  along 
the  east  base  of  Chestnut'ridge.  Along  Laurel  ridge  it  oc- 
curs with  less  irregularity,  though  often  wanting,  especially- 
through  Fairfield  and  St.  Clair  townships.  Still  it  is  fre- 
quently quarried  for  lime-burning  for  agricultural  use. 

The  Kittanning  middle  coal  C  is  never  prominent  and 
at  best  is  merely  a  streak  of  impure  coal  throughout  the 
district. 

The  Kittanning  lower  coal  B  seems  to  be  persistent 
everywhere  but  in  St.  Clair  township  of  Westmoreland 
county.  In  Fayette  county  this  coal  was  found  on  the 
Little  Sandy,  Cheyney  run  and  Big  Sandy  near  Fayette 
Springs,  varying  from  2'  6"  to  nearly  6',  with  a  layer  of 
compact  carbonaceous  shale  as  a  top  bench.  In  Stewart 
township  it  is  a  worthless  mass  of  shale  with  6"  of 
coal  at  the  base;  as  bad  on  Beaver  run,  but  yields  a  fairly 
good  coal  in  Springfield. 

In  Westmoreland  county  it  is  absent  along  Chestnut 
ridge,  but  a  bed  of  considerable  economic  importance  on 
Laurel  hill,  where  it  is  thicker  and  better  than  bed  E. 
it  here  shows  3'  6"  to  4'  thick,  and  in  all  the  pits  a  slaty 
layer  on  top  and  an  obscure  parting  near  centre  ;  hard 
coal  in  the  upper  bench  and  soft  prismatic  structure  below 
the  parting.  The  ash  is  considerable  and  sulphur  annoy- 
ing. The  Ferriferous  limestone  seems  to  be  entirely  want- 
ing, as  in  the  same  basin  north  of  the  Conemaugh  ;  and 
in  places  there  occurs  a  sporadic  coal  bed  25'  to  35'  below  bed 
B,  showing  near  Wharton  furnace  in  Fayette  8'  8",  with  a 
thick  parting.  The  Kittanning  (Bolivar)  sandstone  ia  quite 
persistent  and  massive  in  southern  Fayette.  In  Ligonier 
township  it  shows  on  Linn's,  Furnace  and  Laurel  runs  and 
is  magnificently  exposed  at  Bolivar  on  the  Conemaugh. 

The  Clarion  group  is  unimportant  and  rarely  exposed  ; 
but  the  Clarion  coal  A'  is  sometimes  workable  as  on 
Meadow  run  3'  6"  and  on  Indian  creek  5'  5".  It  is  usually 
impure  and  split  with  partings  though  generally  better 
than  bed  A. 
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In  the  Blairsville  basin  the  important  beds  of  the  Lower 
Productive  Series  are  available  along  the  vrestern  slope  of 
Chestnut  ridge.  They  have  however  been  almost  totally 
ignored  in  the  presence  of  the  thicker  and  better  Pittshurgh 
coal  in  the  heart  of  the  basin.  The  coal  of  the  Upper 
Freeport  and  Brookmlle  beds  is  hovrever  of  very  good 
quality,  almost  as  clean  as  the  Pittsburgh  coal,  and  only 
inferior  to  it  in  respect  of  sulphur ;  and  the  Upper  Free- 
j)ort  bed  especially  shows  but  little  serious  irregularity  in 
thickness.  Where  exposed  by  erosion  on  Big  Sewiokley 
creek  in  Westmoreland  county  it  shows  from  2'  to  5'  thick; 
on  Little  Sewickley  south  of  Grrapeville  it  is  a  double  bed, 
with  coal  3';  clay  2'  6"  and  coal  5';  total  10'  6".  On  the 
Loyalhanna  and  Conemaugh  it  is  from  3'  6"  to  5'  thick  in  a 
single  bench  along  the  Saltsburg  axis;  and  from  4'  to  8'  thick 
under  the  Murraysville  axis. 

The  maximum  thickness  of  the  Lower  Productive  group, 
according  to  the  general  section  plate  455  fig  6,  is  313.*  The 
different  rock  members  vary  greatly.  The  Mahoning  saTid- 
stone  on  top  is  generally  persistent  as  sandstone  (though 
sometimes  shales);  very  often  double,  holding  a  coal  be- 
tween the  two  members.  The  rock  is  commonly  more  or 
less  coarse-grained,  t 

*  K.  K.  By  Dr.  J.  J.  Stevenson  1875.  Excluding  the  Mahoning  sand- 
atone  in  southern  Payette  the  group  is  rarely  more  than  150' ;  some  localities 
not  more  than  125'.  North  of  the  Bedstone  the  thickness  increases  and  be- 
comes 270'  on  the  Youghiogheny.  Sections  are  given  on  plate  455,  also  il- 
lustrating condition  of  No.  XI  ore  group;  No.  XII  and  No.  XIV  measures. 

f  The  Johnstown  ore  bed  comes  60'  above  bed  E  in  lower  Fayette,  with 
interval  sandstone.  Also  60'  on  Bedstone  in  Chestnut  Ridge  with 
coal  25'  above  top.  In  North  Union  barely  36'  thick,  coarse  and  flaggy, 
and  a  single  mass  without  coU  on  top.  In  Dunbar  again  doable,  divisions 
Sh'  and  40'. thick,  and  coal  bed  between  nearly  3'  thick.  Northward  sand- 
stone diminishes,  and  in  Mt.  Pleasant  at  head  of  Jacobs  creek,  interval  be 
tween  bed  E  and  Johnstown  ore  bed  is  only  35'  and  is  all  shale.  In  Derry 
and  Unity  twps.  of  Westmoreland  40' ;  under  Blairsville  arch  only  on  the 
Loyalhanna,  flaggy  and  obscure;  hut  under  Saltsburg  and  Fayette  axes  the 
Mahoning  sandstone  shows  on  every  important  stream  crossed  north  of  the 
Bedstone.  First  as  shale;  on  the  Youghiogheny  as  sandstone  50'  thick;  the 
same  on  Jacobs  creek,  and  as  40'  of  flaggy  sandstone  on  Sewickley.  On 
Little  Sewickley  it  is  again  largely  shale  35'  thick,  and  as  sandstone  on 
Beaver  run  and  the  Conemaugh  under  Murraysville  axis,  nearly  50'  thick. 
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The  Freeport  upper  coal  Bis,  always  present  where  its 
horizon  is  reached,  but  rarely  as  merchantable  coal,  and  ex- 
cessively variable  in  thickness.  Still  it  has  been  widely 
mined  for  local  use  along  Chestnut  ridge,  where  the  Pitts- 
burgh coalis  absent  and  distant,  from  the  Conemaugh  to 
the  State  line.  It  is  commonly  double,  in  Spring  Hill  twp. 
of  Fayette  showing  two  main  benches,  top  2'  0"  and  bottom 
3'  6",  separated  by  1'  6"  of  hard  clay.  Above  this  bed  proper 
there  are  streaks  of  coal,  clay  and  slaty  coal  for  nearly  10', 
the  whole  mass  being  17'  thick. 

In  Georges  twp.  the  upper  bed  consists  of  3'  of  black 
shale,  containing  streaks  of  coal,  while  the  lower  division 
is  9'  4'',  of  which  a  bottom  3'  bench  is  separated  from  the 
rest  of  the  bed  by  8''  of  clay.  This  feature  also  shows  in 
South  Union,  above  which  is  1'  4"  of  hard  clay,  and  then 
the  upper  division,  separated  by  clay  partings  into  4 
benches.  The  bed  maintains  this  character  and  thickness 
to  the  National  pike;  then  thins  rapidly  to  Cove  run 
where  it  is  from  2'  0"  to  3'  6".  In  Dunbar  the  ordinary 
character  of  the  bed  shows  as  follows:  coal  2';  clay  3'; 
coal  5'  8";  total  10'  8".  At  Connellsville  the  upper  division 
is  2"  and  lower  division  6',  with  1'  of  clay  between.  On 
Jacobs  creek  in  Mt.  Pleasant  the  upper  division  shows  3 
worthless  layers  of  coal  and  black  slate  and  the  lower  divi- 
sion 3',  which  is  alone  mined.  On  the  Loyalhanna  in  Derry 
only  the  lower  division  seems  to  be  present,  but  further 
north  becomes  doable  again  and  on  the  New  Derry- Ligonier 
road  it  shows  : — coal  3';  clay  1'  6'';  coal  3' 1", really  fur- 
nishing no  more  coal.  It  holds  about  3'  of  coal  near  Braely'  s 
mill  on  the  Loyalhanna  under  the  Blairsville  axis,  but  is 
not  brought  to  daylight  by  the  same  arch  on  the  Cone- 
maugh.  The  bed  shows  on  the  Redstone  under  the  Fayette 
axis  for  a  couple  of  miles.  On  the  Youghiogheny  above 
Layton  it  is  thin  and 'worthless:  coal  1'  6"  to  2'  3";  clay 
2";  coal  2''.  On  Jacobs  creek  along  this  axis  it  varies  from 
3'  to  4'  and  is  occasionally  mined.  On  Big  Sandy  it  is  ex- 
posed for  some  distance  (owing  to  the  varying  course  of 
the  stream  along  the  Saltsburg  axis.     The  bed  is  broken 
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into  a  number  of  thin  partings  rather  than  showing  two 
principal  members  and  is  from  2'  to  5'  thick.  On  Little 
Sewickley  it  is  again  double  and  swollen  to  show  coal  3'; 
clay  2'  6";  coal  5'.  On  the  Loj^alhanna  and  Conemaugh  it 
shows  a  single  bed,  3'  8"  to  5'  0"  thick. 

Thoughoat  its  wide  outcrop  along  Chestnut  ridge  its 
economic  value  is  slight,  and  while  thick  in  places  and  for 
the  most  part  having  a  regular  roof  and  floor  and  no 
troubles  from  clay  veins  and  horsebacks,  it  is  very  gener- 
ally inferior,  only  attaining  excellence  in  isolated  districts. 
It  is  apt,  to  hold  a  considerable  percentage  of  sulphur, 
while  being  otherwise  perfectly  acceptable;  with  34^  vola- 
tile matter  and  56^  fixed  carbon. 

The  Freeport  upper  limestone,  6'  to  10'  below  its  coal 
along  Chestnut  ridge,  is  a  blue  and  somewhat  earthy  rock 
often  pure  enough  for  agricultural  lime.  On  Big  Sewickley 
it  is  V  6"  thick  and,12' below  bed  Eand  on  the  Loyalhanna 
5',  of  excellent  quality  and  only  5'  below  the  coal.  On  the 
Conemaugh  3'  to  5'  and  only  3'  below  the  coal  bed  ;  cream 
in  color,  argillaceous  and  good. 

The  Freeport  lower  bed  D,  the  great  "Moshannon  bed  " 
of  the  Clearfield  and  North  Cambria  district,  is  here  most 
uncertain  and  unreliable.  In  Springhill  3'  10"  thick  it  is 
nevertheless  divided  into  3  benches  of  impure  coal  by  thin 
layers  of  clay.  At  Dunbar  furnace  2'  6"  and  generally 
wanting  along  Chestnut  ridge  in  Westmoreland  Co.  It  is 
wanting  too  on  the  Youghiogheny,  but  somewhat  impor- 
tant, if  variable  in  thickness  and  quality,  on  Sewickley 
creek.  On  the  Loyalhanna  it  is  fair  and  3'  thick  and  on 
the  Conemaugh  generally  thin  and  absent. 

Of  the  measures  beneath  this  coal  bed  no  reliable  section 
can  be  obtained.  They  are  beneath  water  level  to  the  west 
of  Chestnut  ridge,  while  along  that  mountain  flank  they 
are  largely  concealed  by  dSbris  from  the  conglomerate 
cropping  above  them.  In  Springhill  coal  4'  (?)  thick  is 
found  30'  below  bed  D  and  underlaid  by  2'  of  ferruginous 
limestone,  partially  identifying  it  as  bed  C;  but  this  is 
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mere  conjecture  and  the  entire  lower  part  of  the  series  ia 
obscure.* 

•  In  Burrell  and  Allegheny  twps.  ofiWestmoreland  Co. 
along  the  Allegheny  river  the  Mahoning  sandstone  and 
Freeport  group  of  coals  are  exposed.  The  Mahoning  is  a 
massive  rock,  forming  bluffs  from  Lockhart  to  Freeport, 
60'  thick.  The  Freeport  upper  bed  E  crops  in  the  river 
below  Lockhart  and  keeps  in  sight  to  above  Chartiers  sta- 
tion, where  it  rises  still  more  rapidly  to  the  Conemaugh. 
It  is  often  capped  directly  by  the  Mahoning  sandstone  which 
renders  it  exceedingly  irregular.  Above  Tarentum  it  is 
nearly  8'  thick,  in  two  divisions,  separated  by  fire  clay, 
quite  similar  to  Chestnut  ridge  and  about  6' below  the  sand- 
stone. The  upper  [division  is  poor.  Again  the  sandstone 
cuts  out  the  upper  division  and  sometimes  the  entire  bed, 
so  that  great  variations,  from  0'  to  8',  occur  within  short 
distances.  Its  limestone  3'  to  5'  thick  underlies  the  coal 
V  to  4'.  The  Freeport  lower  D  is  just  as  unreliable 
as  along  Chestnut  ridge,  best  at  McKane's  station,  4' 
thick,  in  two  benches;  coal  soft  but  good.  Beneath  it  the 
Freeport  sandstone  frequently  shows  40'  to  50'  thick,  mas- 
sive and  good. 

The  Lower  Productive  coal  measures  in  the  north-western 
corner  of  the  State  are  confined  entirely  to  Clarion,  Butler, 
Mercer,  Lawrence  and  Beaver  Cos.,  and  even  in  these  dis- 
tricts it  is  difla.cult  to  subdivide  and  describe  them  econom- 
ically as  separate  from  the  Conglomerate  Coal  Series,  so 
largely  the  source  of  mineral  wealth  there. 

Warren  Co.  is  entirely  devoid  of  these  coal  measures,  the 
highest  highlands  in  the  southern  portion  of  that  county 
only  containing  the  Olean  Conglomerate  base  of  No.  XII. 

In  Venango  there  are  still  preserved  a  number  of  patches 
of  the  Lower  Productive  measures  in  the  southern 
townships,  several  of  them  forming  knobs  high  enough  to 
contain  the  Ferriferous  limestone,  with  sometimes  one  or 


*This  was  in  1875;  much  may  have  been  done  to  develop  this  series  since 
that  time,  of  which  no  report  has  been  made. 
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both  of  the  overlying  Kittanning  coal  beds;  but  the  amount 
of  workable  coal  therein  contained  is  very  small  and  has 
mainly  sufficed  to  run  the  engines  at  the  oil  wells. 

iVb.  Xlllin  Qlarion  County,* 

Clarion  is  essentially  a  coal  bearing  county,  for  its  sur- 
face rocks  are  everywhere  the  Lower  Productioe  coal  meas- 
ures or  the  Conglomerate  measures  with  the  exception  of 
a  very  narrow  strip  along  the  valley  of  the  Clarion  river 
north-east  of  Clarion,  where  the  MaucTi  CTiunTc  red  shale 
No  X/and  Pocono  Sandstone  No.  X  are  exposed  for  sev- 
eral miles. 

The  Brookville  anticlinal,  Fourth  axis  of  the  First  Sur- 
vey, just  touches  the  south-eastern  corner  of  the  county, 
while  the  great  Brady's  Bend  anticlinal  or  Fifth  axis,  is 
a  well  marked  arch  entering  ifrom  Jefferson  Co.  with  the 
Clarion  river  and  leaving  it  at  the  mouth  of  the  Red  Bank 
on  the  Allegheny  river,  f 

The  Lower  Productive  coal  measures  vary  from  325'  to 
350'  thick,  with  an  occasional  and  exceptional  diminution 
to  less  than  300',  always  excluding  the  Mahoning  sandstone 
and  shales  between  it  and  the  Freeport  upper  coal.  Dififer- 
entiating  the  generalized  section  given  on  plate  456  fig  1, 

*  Report  V  2.  H.  M.  Chance  1880.  The  report  is  accompanied  by  a  hand- 
some geological  map  upon  which  there  has  been  placed  a  general  vertical 
key  section  of  the  various  rock  groups.  The  Barren  Measures,  overlying 
the  coals,  are  here  represented  for  the  last  time  in  north-western  Pennsyl- 
vania by  detached  areas  on  the  hill  summits  north  of  Red  Bank  creek;  but 
none  such  are  shown  on  the  map  to  extend  north  of  the  Clarion  river.  They 
form  the  last  remnants  of  a  mass  of  shales,  slates  and  sandstones,  generally 
bai  ren  of  either  good  coal  or  good  limestone,  which  create  the  surface  roc)£s, 
from  600'  to  1000'  thick,  in  the  district  lying  between  the  Allegheny  moun- 
tains and  Chestnut  ridge  and  which  lie  deeply  buried  beneath  water  level 
through  a  very  large  area  in  the  southwestern  corner  of  the  State.  In  Clar- 
ion Co.  the  last  outliers  of  this  formerly  extensive  formation  are  left  in 
small  patches  to  attest  the  fact  of  its  having  spread  perhaps  much  further 
north. 

I  The  surveys  of  Mr.  Chance  however  showed  the  necessity  for  introduc- 
ing both  the  Anthony  Bend  and  Kelleraburg  anticlinala  into  the  Fifth  ba- 
sin and  the  Millerstown  anticlinal  into  the  Sixth  basin,  at  the  same  time 
giving  additional  names  to  the  synclinal  troughs  between  these  several 
axes. 
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the  Freeport  group  is  135'  thick;  the  Kittanning  group 
120'  thick,  and  the  Clarion  group  80'. 

In  comparison  with  the  geology  of '  the  northern  coal 
counties  lying  to  the  east  of  Clarion,  the  student  will  no- 
tice two  things  particularly;  first,  the  very  much  greater 
importance  which  the  Freeport  group  assumes  in  this  dis- 
trict and  second,  the  occurrence  of  the  Brookville  coal 
bed  at  the  base  of  the  Clarion  group,  which  seems  to 
have  no  representative  to  the  north-east. 

Typically  the  Freeport  group  contains  two  coals,  two 
limestones  and  two  sandstones;  but  Mr.  Chance  states  that 
he  never  found  all  the  members  of  the  group  present  at  any 
one  locality  in  the  county,  so  that  the  group  varies  from 
120'  to  145'. 

The  Freeport  upper  coal  E  is  found  only  in  the  sum- 
mits of  Madison,  Toby,  Perry,  Porter  and  Red  Banktwps., 
being  elsewhere  eroded.  In  Madison  and  Toby  twps.  the 
bed  ranges  from  2'  6"  to  4'  3",  but  is  often  entirely  cut  out 
by  horse-backs  and  squeezes.  It  was  mined  for  the 
Red  Bank  aud  Sarah  furnaces,  mostly  from  the  sum- 
mits overlooking  the  river  above  Brady's  Bend,  and  was 
coked  in  open  hives  at  the  pit  mouth.  The  coal  is  too  sul- 
phury and  slaty  for  good  coke  without  extraordinary  care. 

In  Porter  twp.  this  bed  shows  an  excellent  coal  remark- 
ably free  from  sulphur  and  unusually  thick.  It  was  used 
in  the  raw  state  some  years  ago  by  the  St.  Charles  furnace. 
It  shows  4'  0''  to  4'  9"  of  workable  coal ;  contains  no  slate 
partings  but  is  full  of  mineral  charcoal ;  does  not  lose  its 
shape  in  burning  and  swells  very  little,  being  in  these  re- 
spects very  similar  to  the  celebrated  Sharon  block  coal  of 
Mercer  Co.  In  Red  Bank  twp.  this  bed  usually  measures 
about  4';  but  it  is  more  sulphurous  and  slaty  than  in  Por- 
ter twp.  and  its  available  area  is  quite  limited.  It  is  prob- 
ably in  its  best  condition  at  the  Goheen  bank  in  Porter 
twp.  where  it  shows  4'  of  good  coal  carrying  9''  of  some- 
what slaty  coal  on  top.  An  analysis  of  it  shows  volatile 
matter  35.820^;  fixed  carbon  54.448^;  sulphur  .672^^  and  ash 
8  040^.     Fuel  ratio,  1  to  1.54. 
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The  Freeport  lower  coal  JD  shows  in  splendid,  condition 
in  Porter  and  Red  Bank  twps. ;  but  its  available  area  is  not 
large.  It  is  free  from  slate  partings,  contains  bat  little  sul- 
phur and  carries  a  thickness  of  from  6'  to  7'.  Its  upper 
layers  are  usually  inferior  to  the  lower  part  of  the  bed; 
the  whole  excellent  coal. 

The  Fair  mount  Coal  Co.  have  extensively  worked  this 
bed  along  Red  Bank  creek.  In  their  No.  1  opening  it 
measures  from  5^'  to  6^'  and  most  of  the  coal  is  sold  for  gas 
making.  For  this  purpose  it  seems  well  adapted,  as  five 
analyses  of  it  through  a  pretty  wide  area  show  percent- 
ages of  volatile  matter  ranging  from  35^  to  40i<^,  with  ash 
varying  from  2.645^  to  6.220^;  but  its  sulphur  constituent 
is  always  over  1^  and  at  one  point  in  Porter  twp.  reaches 
2^.  The  slack  coal  is  used  for  coking,  being  first  washed 
to  reduce  both  sulphur  and  ash.  The  largest  area  of  this 
coal  bed  was  found  on  the  St.  Charles  Furnace  property 
and  adjoining  lands,  where  at  the  Wilkin's  opening  it 
showed  two  benches;  an  upper  1'  thick  and  th»  lower  6' 
thick,  separated  by  a  band  of  inferior  coal  1'  thick, 'a  total 
thickness  of  8'. 

In  Madison,  Toby  and  Perry  twps.  along  the  eastern 
bank  of  the  Allegheny  river,  this  bed  is  found  only  in  the 
highest  knobs  ;  usually  of  inferior  quality  and  quite  thin. 

The  Freeport  lower  limestone,  though  by  no  means  a 
persistent  member  of  the  coal  series,  is  usually  found  from 
2'  to  8'  beneath  the  Freeport  lower  coal  and  varies  in  thick- 
ness from  1'  to  6'. 

Klttanning  group.  This  group  embraces  from  110'  to 
130'  of  measures  audits  three  coal  beds  show  the  following 
variations: — Kittanning  upper  C  V  to  S';  Kittanuing 
middle  C,  V  to  3';  and  Kittanning  lower  B  2'  to  5',  with 
intervals  between  the  two  upper  beds  avei'aging  50'  and  be- 
tween the  two  lower  38'.  The  development  of  this  group 
as  a  coal  series  is  rather  obscure  in  Clarion  Co.  and  is  over- 
shadowed by  the  superior  excellence  and  character  of  the 
Freeport  coals.  Its  thre.e  members  are  nearly  always  pres- 
ent but  all  of  them  can  seldom  be  detected  [^at  any  one 
locality. 
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The  Kittanning  upper  coal  C  is  not  reported  to  reach 
workable  size,  or  quality  in  the  county,  although  it  has 
been  repeatedly  opened  at  several  places  in  Eed  Bank 
twp.  and  prospected  upon  at  many  other  points.  At  the 
Bostonia  mines  near  New  Bethlehem  in  Armstrong  Co.  this 
bed  carries  an  upper  bench  of  cannel  coal  averaging  T  in 
thickness;  and  it  partakes  of  a  cannel  structure  in  many 
other  parts  of  the  state  though  never  so  in  Clarion  Co.* 

The  Johnstown  cement  seam  underlying  this  coal  has 
been  found  exposed  at  but  one  locality  in  Clarion  Co.,  on 
Middle  run  north  of  the  Fairmount  Coal  Co.'s  opening  on 
the  lower  Freeport  coal;  but  its  identity  here  with  the  well 
known  seam  around  Johnstown  in  Cambria  Co.  has  proved 
of  the  greatest  importance  and  value  in  determining  the 
identity  of  the  coal  measures  and  removing  the  very  great 
uncertainty  which  existed  prior  to  the  work  of  the  Second 
Survey  in  the  minds  of  many  geologists. 

The  Kittanning  middle  coal  C  is  a  somewhat  better 
seam  than  the  Kittanning  upper  which  it  underlies  about 
45',  where  opened  at  a  few  banks  in  the  southern  row  of 
cownships;  but  it  is  generally  too  thin  to  mine,  showing 
a.  section  at  Summersville  bank  in  Toby  twp.  of  about  3'  of 
workable  coal  in  two  benches,  2'  and  I'fchick,  separated  by  1" 
of  slate  .It  is  possible  that  some  areas  may  be  found  in  which 
this  bed  will  be  of  workable  size;  but  much  prospecting 
at  its  horizon  has  generally  yielded  disappointing  results. 

The  Kittanning  lower  coal  B  has  a  wide  outspread 
in  the  county,  Farmington,  Paint  and  Elk  twps.  being  the 
only  places 'in  which  the  seam  is  not  found.  In  that  part 
of  the  county  lying  north  of  the  townships  bordering  on 
Red  Bank  creek  this  coal  lies  very  close  to  the  Ferriferous 
limestone.f 

*It  is  the  celebrated  Darlington  cannel,  the  Murrinsville  and  North 
Washington  cannel  coal  of  Butler  Co.  and  the  Woodland  cannel  of  Clear- 
field Co;  but  usually  It  is  an  ordinary  bituminous  seam,  its  change  to  oan- 
n«l  being  purely  local. 

t  At  Sligo  it  is  from  15'  to  20'  above  that  rock;  in  Beaver  twp.  about  20' 
above  it  and  in  Highland  and  Knox  it  is  sometimes  within  10'  of  the  lime- 
stone; at  Red  Bank  it  is  40"  and  at  Fairmount  35'  above  it. 
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At  Catfish  it  shows  4'  6"  thick  and  in  the  main  the  tripple 
bed  section  which  so  generally  characterizes  this  coal  seam 
throughout  Pennsylvania,  although  here  the  two  slate 
partings  are  not  over  an  inch  thick  and  the  coal  benches 
1'  2",  1'  10"  and  0'  6"  thick.  In  this  vicinity  and  at  Fair- 
mount  it  is  highly  prized  as  a  steam  coal,  although  it 
carries  very  nearly  2^  of  sulphur. 

At  Fairmount  it  is  4'  11"  thick  with  benches  2'  4",  1'  0", 
I'O"  and  separating  slates  2''  and  1"  thick,  carrying  4"  of 
slaty  coal  on  top.  Going  north  the  bed  decreases  in  size,rarely 
exceeding  3'  in  the  northern  townships,  with  an  average  of 
2'  8''.  At  the  openings  worked  by  the  Sligo  Branch  Ooal 
Co.  near  Reimersburg,  the  bed  is  8'  6"thick  with  only  one 
thin  1"  pjirting  near  the  middle,  separating  benches  of  1'  8" 
and  V  9",  although  the  bed  in  this  vincinity  is  rather  vari- 
able, rapidly  changing  in  size  from  3'  3"  to  4'  6".  In  Red 
Bank,  Porter,  Madison,  Piney,  Toby,  Monroe  and  Lime- 
stone twps.  broad  tracts  of  it  remain  in  an  almost  undis- 
turbed state  and  a  suite  of  9  analyses  of  this  seam  all  show 
a  large  precentage  of  volatile  matter,  varrying  from  35.695j^ 
to  41.57.')^  and  a  comparatively  low  precentage  of  ash 
from  2.26.0^  to  8.160^  althongh  it  has,  as  a  drawback  to 
this  excellent  quality,  a  considerable  percentage  of  sulphur, 
ranging  from  .818^  to  3.789^.  The  bed  is  very  favorably 
situated  for  mining  on  Town  run  and  near  Shannondale  in 
Red  Bank  twp.  and  is  generally  accessible  from  the  Low 
Grade  R.  R. 

A  curious  fault  in  this  seam  has  been  developed  on  the 
crest  of  the  Brady's  Bend  axis  near  Strattonville,  illustrat- 
ed on  plate  456.  A  break  of  3'  brought  the  floor  of  the  coal 
in  one  part  of  the  Young  bank  in  direct  continuation  with 
the  roof  on  the  opposite  side,  the  broken  edges  overlapping 
so  that  for  a  distance  of  5'  the  bed  was  double  and  fur- 
nished 6'  of  coal,  in  which  a  parting  of  6'  of  slate  was  found 
adhering  to  the  roof  of  the  lower  layer.  In  every  case 
the  edges  were  sharp,  well  defined  cross-breaks. 

The  Clarion  group  in  the  soutliern  part  of  the  county 
as  well  as  in  Armstrong  and  southern  Butler  consists  of  the 

15* 
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Ferriferous  limestone  and  two  underlying  coal  beds;  but  in 
northern  Butler,  northern  Clarion  and  Venango  Co.'s  it 
contains  three  coal  beds. 

An  illustration,  plate  456,  shows  a  suggestive  series  of 
sections  of  this  group  taken  along  a  ;iine  ^north-eastwardly 
from  Martinsburg  in  Butler  Co.  to  Edenburg  in  Clarion 
Co.,  showing  the  gradual  spliting  of  the  bed  from  the 
south  northward.  The  normal  arrangement  of  the  group 
south  of  the  split  shows  a  coal  bed  4'  thick  separated  by 
about  25'  of  shale  from  the  overlying  Ferriferous  limestone 
6'  thick,  and  the  succeeding  sections  show  this  bed  grad- 
ually splitting  into  two  seams,  the  upper  and  thinner  split 
gradually  approaching  the  |limestone  until  north-east  of 
Emlenton,  the  upper  split  2'  thick  immediately  underlies 
the  limestone,  separated  by  25'  of  shale  from  the  lower 
splitJS'  thick.  In  this  region  the  Clarion  upper  coal  is 
sometimes  known  as  the  ^'■Scrubgrass  SeamJ'^ 

The  Brodkmlle  coal,  which  ordinarly  lies  from  30'  to  50' 
beneath  the  Clarion  lower  coal,  is  not  shown  on  this  plate  ; 
but  north  of  the  split  it  occures  as  a  seam  about  3' 
thick.  This  structure  of  the  group  however  is  not  by  any 
means  constant.  At  many  localities  in  northern  Clarion 
and  northern  Butler  the  Brookville  coal  finds  no  place  in 
the  series,  being  cut  out  by  the  Homewood  sandstone;  and 
this  condition  of  affairs  largely  exists  through  Cameron, 
Elk,iForest,  Tioga  and  Potter  Co.'s  to  the  north-east. 

The  Clarion  group,  or  a  portion  of  it,  is  found  in  every 
township  in  Clarion  Co.;  in  the  northern  parts  it  is  the 
'■'Summit  Series."  The  Ferriferous  limestone  at  the  top 
has  an  average  thickness  in  Clarion  Co.  of  8';  but  in  the 
western  township,  as  it  approaches  its  area  of  best  develop- 
ment in  Butler  and  Armstrong  Co.'s,  it  sometimes  attains 
a  thickness  of  15',  while  in  the  northern,  eastern  and  south- 
ern townships  it  rarely  exceeds  6'.  When  thick  its  planes 
of  stratification  are  usually  2"  or  3''  apart,  giving  it 
a  Haggy  character;  it  is  much  more  massive  when  thin, 
harder  and  usually  darker  in  color,*  with  layers  from  1' 

*Tho  stone  varies  somewhat  in  color,  usually  being  ot  a  dirty  gray  tinge 
but  sometimes  is  quite  dark,  even  nearly  black  and  again  may  approach  a 
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to  2'  thick.  Its  area  in  the  county  is  indicated  on  the  geo- 
logical map  by  a  blue  line  which  represents  in  Clarion  more 
than  450  lineal  miles  of  actual  outcrop.  The  overlying  ore 
bed  rests  directly  upon  the  limestone,  in  exceptional  local- 
ities from  2'  to  even  6'  thick  but  ordinarily  measuring  an 
average  of  10".  Four  analyses  of  it  show  95^  of  carbonate 
of  lime,  about  1^  of  carbonate  of  magnesia,  the  same 
amount  of  oxide  of  iron  and  alumina,  phosphorus  .023j^  to 
.081^  and  insoluble  residue  from  1^  to  2%. 

The  Clarion  upper  coal  is  rarely  workable  but  always 
furnishes  coal  of  good  quality.  At  Edenburg  it  is  a  little 
over  1'  thick,  at  West  Freedom  2',  and  at  Disler's  in  Ve- 
nango Co.,  18"  thick  ;  South  of  Edenburg  and  West  Free 
dom  it  coalesces  with  the  Clarion  lower  coal  and  is  there- 
for practically  absent  as  a  distinct  bed  from  the  central  and 
southern  parts  of  the  county. 

The  Clarion  lower  coal,  though  rarely  a  good  seam,  is 
mined  at  many  localities  in  the  northern  and  central  por- 
tions of  the  county,  showing  better  coal  in  Farmington 
wp.  than  elsewhere,  and  in  the  southern  townships  it  is 
very  thin  and  poor.  In  Perry  twp.  it  is  3'  7"  thick,  in  three 
benches  0'  11",  1'  0"  and  1'  5"  thick  separated  by  two  bone 
partings  1"  and  2"  thick. 

The  BrooJcville  coal  is  an  almost  worthless  bed  in  this 
county.  Approaching  its  area  of  good  development  in 
Jefferson  Co.  it  becomes  a  workable  seam  in  Mill  creek  and 
Limestone  and  parts  of  Clarion,  Highland,  Paint  and  pos- 
sibly Farmington  twps.,  measuring  from  2^'  to  4'.  It  is  of 
better  quality  here  than  in  the  central  and  western  town- 
ships, where  it  is  little  more  than  a  bed  of  bituminous 
shale ;  but  at  best  it  is  a  poor  bed  and  so  variable  and  unre- 

bluish  ateel  color.  Though  characteristicaUy  fossiliferous  its  fossils  are 
seldom  visible  in  the  body  of  the  rock.  This  is  because  the  individual 
shells,  crinoid  stems,  etc.,  are  so  firmly  united  together  in  the  body  of  the 
rook  that  they  fracture  with  it  in  any  direction.  But  the  fossils  are  some- 
times beautifully  weathered  out  on  surfaces  of  the  rock  exposed  to  aerial 
action;  because  the  fossils  are  more  or  less  crystalline  in  structure  and  re- 
sist the  solvent  action  of  water  charged  with  carbonic  acid,  whereas  the  am- 
orphous calcareous  matter  in  which  they  are  imbedded  is  much  more  solu- 
ble. 
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liable  that  it  need  not  be  looked  upon  to  supply  any  large 
quantity  of  good  coal. 

No.  XIII  in  Butler  County* 

The  Brady's  Bend,  or  Fifth  Anticlinal  axis,  courses 
through  the  south-eastern  corner  of  the  county,  while  the 
Harrisville  axis  occupies  a  similar  position  in  the  north 
western  part,  coming  through  Clinton ville  in  Venango  Co.^ 
passing  a  little  east  of  Centerville  pnd  extending  into  Law- 
rence after  crossing  Muddy  creek  a  short  distance  above  its 
mouth.  Its  resulting  synclinal  lies  to  the  west  between  it 
and  the  Wolf  Creek  branch  of  Slippery  Rock  creek. f 

The  Lower  Productive  Coal  Measures,  nearly  horizontal, 
crop  out  along  the  main  valley  of  the  Connoqnenessing^ 
creek  and  its  larger  branches,  and  rising  northward  in  obe- 
dience to  the  general  structural  law  of  this  portion  of  the 
State,  they  take  possession  of  the  middle  and  northern 
townships  until  in  their  turn  they  are  cut  through  by  the 
many  branches  of  Crooked  creek,  along  the  steep  side 
slopes  of  which  the  Conglomerate  Series  No.  XII  crops 
out  with  its  two  little  Mercer  beds  and  limestones;  its  Qnak- 
ertown  seam  and  its  Sharon  coal  bed  (of  no  imi)ortance 
in  this  county). 

The  Ferriferous  limestone,  carrying  its  '■'Bulir stone 
iron  ore,''^  crops  out  on  both  sides  of  Muddy  creek  ;  all 
along  the  Crooked  Creek  valley  and  its  branches  and  along- 
tlie  valley  slopes  descending  to  the  Allegheny  liver  in 
Parker,  Allegheny  and  Venango  twps.  It  varies  from  4'  to- 
25'  in  very  short  distances,  but  averaging  from  12'  to  15', 
and  very  fossiliferous. 


*  Northern  Butler  Co.,  north  of  an  east  and  west  line  passing  throug)i  the 
center,  was  reported  upon  by  Mr.  Chance,  leportVin  1876;  the  southeroi 
half  of  the  county  was  assigned  to  Prof.  1.  C.  White  ana  his  results  recorded: 
in  report  Q. 

■j-  Mr.  Chance's  surveys  detected  the  presence  of  two  minor  anticlinal 
folds,  not  formerly  noted  in  the  geology  of  this  district;  the  Millerstown 
aa;t«,  lying  a  little  east  of  the  town  which  has  given  it  its  name,  and  the 
Martinshurg  axis  vilaioh  'paxaWeU  it  four  miles  west,  passing  through  the 
county  seat  of  Butler.    The  basins  to  the  west  lie  very  close  to  these  folds.. 
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A  general  section  of  the  Lower  Productive  Ooal  Meas- 
ures, with  its  extremes,  is  given  in  plate  457;  but  no  complete 
section  can  be  well  obtained  within  the  limits  of  the 
county.*  The  Freeport  sandstone  ranges  from  36'  to  60'  in 
thickness  ;  but  this  variation  is  always  compensated  for  by 
an  opposite  variation  in  the  overlying  or  underlying  strata; 
so  that  the  distance  from  the  Freeport  limestone  down  to 
the  Kittanning  upper  coal,  or  to  the  Ferriferous  limestone 
remains  nearly  constant.  Between  the  Freeport  upper  coal 
and  the  Ferriferous  limestone  there  is  a  mean  interval  of 
264'  at  Brady's  Bend,  which  agrees  closely  with  results 
obtained  by  Mr.  White  as  follows :  at  Kittanning  261';  at 
New  Brighton  263',  and  at  Smith's  Ferry  242'.  This 
thickness  is  sometimes  diminished  by  an  apparent  replace- 
ment of  the  Mahoning  sandstone  and  the  Freeport  upper 
coal  and  limestone  by  the  shales  of  the  Barren  Measures. 
The  rapid  deterioration  of  the  Freeport  group  north,  west 
and  northwest  from  Brady's  Bend  would  seem  to  indicate 
the  northwestern  limits  of  these  coal  beds.  The  Freeport 
upper  coal  in  this  region  is  seldom  workable,  and  is 
often  apparently  absent.  In  the  southwestern  part  of  the 
county  it  is  never  valuable,  and  in  Beaver  Co.  it  is  always 
a  thin  bed  and  can  rarely  be  seen.  East  and  southeast 
from  Brady's  Bend  the  Freeport  group  has  its  best  develop- 
ment and  continues  as  a  valuable  coal  bearing  series  south- 
ward to  the  State  line  and  eastward  to  the  face  of  the  Alle- 
gheny mountains. 

Northern,  Bailer.  The  Freeport  upper  coal  E  is  locally 
a  workable  bed  at  several  localities  in  Oakland,  Donegal, 
Clay  and  Concord  twps.;  but  elsewhere  in  this  district  it  is 
almost  a  worthless  bed  and  nowhere  has  a  thickness  or 
quality  comparable  with  its  exhibit  at  Brady's  Bend.  (See 
plate  460.) 

The  Freeport  lower  coal  D  is  also  very  irregular  and  un- 
reliable, its  greatest  thickness  being  found  in  Clay,  Con- 
cord, Washington  and  Parker  twps.    In  some  localities  in 

*  Vertical  sections  and  coal  bed  measurements  are  given  in  plates  457-»-9 
and  460. 
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the  two  latter  townships  it  has  an  enormous  local  thickness, 
measuring  as  much  as  14'  and  16';  but  only  a  portion  of  the 
whole  bed  is  good  coal  for  mining.  In  Clay  twp.  it  is  usu- 
ally about  5'  thick  and  always  in  two  nearly  equal  benches, 
parted  by  about  1'  of  slate.  Over  the  remainder  of  this 
northern  district  it  is  generally  of  poor  quality,  but  seldom 
more  than  2'  thick,  and  is  opened  in  very  few  places. 

The  Freeport  lower  sandstone  (the  '  'Freeport  Sandstone 
of  the  First  Survey)  can  be  recognized  throughout  the 
whole  district;  thickness  varies  from  40'  to  60',  rather  shaly 
and  always  showing  more  or  less  false  bedding.  A  peculiar 
local  coal  bed  occurs  in  it  at  some  localities,  known  in  this 
section  as  the  ''Currie  coaV  and  in  southern  Butler  as  the 
'■'■Eichenhaur  coaV  It  consists  of  two  benches,  part  can- 
nel  and  part  bituminous  coal,  separated  by  a  band  of  shale 
or  sandy  tire  clay  from  a  few  inches  to  2'  thick.     (Plate  460. ) 

The  Eittanning  group*  contains  its  three  coal  beds  much 
alike,  persistent,  about  3' thick,  of  good  quality  and  analyz- 
ing 43^  to  55^  fixed  carbon,  36^  to  41^  volatile  matter, 
4^  to  12^  ash,  1^  to  2i^  water  and  1^  to  4^  sulphur. 
(For  coal  bed  sections  see  plate  460). 

The  Eittanning  upper  coal  C  underlies  the  Freeport 
sandstone  by  from  5'  to  15',  and  overlies  the  Ferriferous 
limestone  from  110'  to  130'.  This  bed  is  the  same  as  Mr. 
White's  "-^ Darlington'^  bed,  and  lies  from  30'  to  35'  above 
the  Kittanning  middle  bed.  It  is  a  good  workable  coal 
from  2'  to  4'  thick  in  parts  of  Worth,  Brady,  Slippery  Rock, 
Parker,  Washington  and  Venango  twp«.,  showing  in  the 
two  latter  as  a  cannel  coal  of  very  good  quality;  but  over 
the  remainder  of  the  district  always  a  bituminous  coal. 

The  Eittanning  middle  coal  C  (which  has  been  frequently 
confused  with  the  upper  seam  in  parts  of  the  Allegheny 
River  districts)  underlies  that  seam  from  30'  to  35'  and 
overlies  the  Ferriferous  limestone  from  70'  to  90'.     It  is 


*  Mr.  Chance  states,  V  page  24,  that  he  found  in  some  places  all  three  of 
the  Kittanning  coals  present ;  but  that  there  was  no  locality  in  Butler  Co. 
where  all  were  of  workable  thickness.  The  three  beds  when  of  workable 
size  exhibit  a  striking  similarity  of  character,  all  being  gas  coals. 
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very  persistent,  nearly  always  of  good  quality,  and  is  of 
workable  size  in  parts  of  Muddy  Creek,  Franklin,  Worth, 
Brady,  Clay,  Slippery  Kock,  Cherry,  Washington,  Parker, 
Mercer  and  Venango  twps. 

The  Kittanning  lower  coal  B  lies  only  about  40'  above 
the  Ferriferous  limestone  and  has  its  best  development  in 
Parker  and  Allegheny  twps.  Over  the  remainder  of  the 
district  it  is  seldom  of  workable  size.  In  Venango  Co.  it  is 
a  fair  bed  and  at  Brady's  Bend  it  is  quite  valuable. 

The  Clarion  group  is  again  found  to  contain  two  coals  as 
in  Clarion  Co.     The  Scrubgrass  bed,  or  upper  seam,  imme- 
diately underlies  the  limestone,  and  has  been  detected  in 
the  northwestern  part  of  the  county,  bat  too  thin  to  be 
mined.     Its  usual  thickness  is  from  6"  to  1';  but  a  short 
distance  west  from  the  county  line  in  Lawrence  a  bank  is 
opened  upon  it  where  it  is  2'  thick.    The  Clarion  bed,  or 
lower  member,  is  mined  largely  in  the  vicinity  of  Parker 
and  Martinsburg.     At  the  former  place  it  is  4'  thick,  but 
very  sulphury  coal.     At  Martinsburg  it  measures  7'  thick, 
with  two  benches  of  about  3'  each,  with  1'  slate  parting 
between.     Going  southward  this  slate  in  places  almost 
entirely  disappears;  but  northeast,  toward  Donnelly  sta- 
tion, it  rapidly  swells  to  7',  making  the  measurement  of  the 
whole  bed  about  14'.    The  upper  bench  is  almost  entirely 
lost  before  reaching  Parker.     On  Slippery  Rock  and  Wolf 
creeks  the  Clarion  coal  is  rather  thin  and  little  worked. 
It  is  opened  at  a  few  banks  in  the  northern  tier  of  town- 
ships but  is  usually  too  thin  or  too  slaty  and  sulphury  to 
be  a  valuable  bed.     In  Venango  north  of  the  Butler  Co. 
line  it  has  been  opened  and  worked  for  many  years.     (Split- 
ting of  Clarion  coal  bed,  see  plate  468.) 

The  Brookmlle  coal  has  also  been  mined  at  a  few  places 
in  these  northern  townships.  It  varies  from  a  few  inches 
to  5'  in  thickness,  but  is  never  a  valuable  bed  owing  to  the 
many  sulphur  bands  which  it  contains. 

SoutTiern  Butler,  The  geological  map  of  southern  Butler 
contrasts  strongly  with  that  of  the  northern  part  of  the 
county;  for  the  gradual  but  steady  sinking  of  the  rocks 
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towards  the  southwest  brings  about  a  very  much  wider  out- 
spread of  the  Barren  Measures  group,  so  that  the  coals  of 
the  Lower  Productive  Measures  are  only  exposed  in  the 
deep  valleys  of  the  Connoquenessing  and  Yellow  creek 
along  the  Beaver  Co.  line  and  at  the  hrads  of  various 
branches  of  the  Allegheny  river  along  the  Armstrong  Co. 
line.  Suites  of  vertical  sections  of  these  rock  groups  and 
their  included  coal  beds  will  be  found  in  plate  457,  giving 
a  graphical  representation  of  the  variations  they  are  subject 
to  in  this  county.* 

The  Brady's  Bend  anticlinal  passes  through  tne  south- 
eastern corner  of  the  county.  Just  east  of  Saxon  city  and 
just  west  of  Lardintown.  In  Clinton  twp.,  near  the  head, 
of  Sarver's  run,  it  brings  the  Upper  Freeport  coal  to  the 
surface,  as  it  also  does  on  Bull  creek  in  the  vicinity  of 
Lardintown.  The  southeast  slope  of  this  axis  is  very  sharp, 
showing  near  its  crest  dips  of  three  degrees  ;  but  the  north- 
west slope,  whilst  also  rapid  for  a  short  distance,  soon  flat- 
tens, and  the  trough  to  the  west  is  very  shallow.  The 
decline  of  the  anticlinal  axis  to  the  southwest  is  very 
marked,  falling  approximately  560'  in  25  miles,  or  22'  per 
mile  in  a  direction  of  S  40°  W. 

The  Lower  Productive  Measures  retain  many  of  their 
characteristics    as    shown    in    the   surrounding  counties, 

*In  the  nomenclature  used  in  this  report,  the  old  names  for  the  beds  of 
the  Lower  Productive  Coal  Measures  were  used,  viz :  Upper  and  Lower 
Freeport,  Klttanning,  Clarion  and  Brookville  coals;  Mahoning  and  Free- 
port  sandstones  and  Freeport  and  Ferriferous  limestones.  The  reader 
must  therefore  orient  himself  with  the  correlation  of  the  measures  exposed 
here  and  in  northern  Butler  before  he  will  be  able  to  clearly  understand 
their  identity.  Prof.  White  added  three  new  names  to  the  Allegheny  River 
coal  series,  viz :  that  of  the  Darlington  coal  bed  (the  Upper  Kittanning  C 
of  northern  Butler);  the  Butler  (Lower  Freeport)  limestone;  and  the 
Blotter  (Upper  Freeport)  sandst07ie.  He  also  calls  the  upper  member  ol 
the  Mahoning  sandstone  of  the  Old  Survey  the  Buffalo  sandstone,  keeping 
the  old  name  for  the  lower  member  only  of  the  group.  He  finds  between 
these  massive  and  often  pebbly  rocks  a  coal  bed  and  a  limestone  bed,  which 
he  named  the  Brush  Greek  coal  and  the  Brush  Greek  limestone ;  and  though 
rarely  of  commercial  importance  anywhere  in  Pennsylvania,  the  coal  bed 
at  least  has  been  recognized  as  far  east  as  the  Broad  Top  mountain  in  Hunt- 
ingdon and  is  frequently  referred  to  in  Cambria  and  Somerset  Cos.  west  of 
the  AUeghenies. 
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although  in  many  places  the  Kitlanning  group  shows  but 
two  beds,  the  Lower  Kittanning  being  frequently  wanting, 
which  fact  gave  rise  to  an  opinion  that  the  group  normally 
contained  but  two  beds  instead  of  the  three  assigned  to  it 
elsewhere  in  the  State.  The  confusion  of  identity  was 
heightened  by  the  fact  that  rarely  if  ever  are  the  three  beds 
found  exposed  at  any  one  locality  and  the  inference  that 
the  group  was  double  was  only  natural. 

The  Lower  Productive  coal  series  outcrops  along  all  the 
larger  sti-eams  in  southern  Butler,  and  extends  far  up  on 
the  hills  along  all  the  streams  of  Beaver  Co.;  but  neither  the 
Pittsburg  (Upper  Productive  Measures)  or  the  Conglomer- 
ate series  are  exposed  in  the  lower  half  of  the  county. 

The  Upper  Freeport  Coal  E,  (No.  VI  of  the  Ohio  sur- 
vey) was  found  to  have  a  very  irregular  and  erratic  deposi- 
tion within  this  district.  In  Butler  it  is  of  no  economical  im- 
portance overall  the  western  half  of  the  county,  being 
rarely  over  V  to  2'  thick.  It  thickens  up  to  4' in  the  neigh- 
borhood of  Butler  and  is  of  workable  dimensions  over 
nearly  all  of  the  eastern  half  of  the  county,  where  its  hori- 
zon is  above  drainage.  At  Lardintown  it  shows  two  main 
benches  3'  and  6"  thick  separated  by  a  0^"  slate  parb  - 
ing,  and  carries  1'  of  slaty  coal  on  top,  or  4'  6"  in  all.  As  a 
general  thing  its  fuel  is  quite  sulphurous  (Sections  on  plate 
460). 

The  Upper  Freeport  (Butler)  sandstone  occupies  the  in- 
terval between  the  Upper  Freeport  limestone  and  Lower 
Freeport  coal.  This  interval  is  usually  sandy  shale  with 
thin  layers  of  flaggy  micaceous  sandstone;  but  occasionally, 
as  in  the  valleys  around  the  town  of  Butler,  these  strata 
thicken  up  into  a  massive  rock,  here  about  50'  thick.  This 
however  is  not  its  general  condition,  so  that  the  name  "But- 
ler" sandstone  is  only  local. 

The  Lower  Freeport  coal  D*  although  exjjosed  over  a 
wide  area  in  both  Beaver  and  Butler  Cos.,  and  singularly 


*ItistheNo.  V coal  of  the  Ohio  reports  and  has  been  frequently  called 
the  Middle  Freeport  coal  in  reports  H,  H  2  and  H  3,  although  the  restoration 
of  the  old  name  of  Lower  Freeport  coal  is  fully  explained  in  other  places. 
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persistent,  is  of  almost  no  economical  importance.  At  the 
mouth  of  Breakneck  creek,  on  the  Connoquenessing  it  be- 
comes a  workable  bed  2i' to  3' thick  of  excellent  quality, 
locally  known  as  the  "/Sb^arafo"  coal. 

The  Lower  Freeport  (Butler)  limestone,  coming  3'  to  5' 
below  the  coal,  was  also  frequently  mistaken  by  the  First 
Survey  both  for  the  limestone  which  underlies  the  Upper 
Freeport  coal  as  well  as  for  the  Johnstown  cement  bed  be- 
neath the  Upper  Kittanning  or  Darlington  coal,  and  this 
error  was  perpetuated  for  some  time  in  the  early  work  of 
the  Second  Survey,  naturally  leading  to  much  confusion  in 
the  nomenclature  of  the  coal  beds.  In  the  eastern  part  of 
Butler  Co.  a  valuable  bed  of  carbonate  iron  ore  rests  imme- 
diately upon  this  stratum,  and  the  old  Winfield  furnace  on 
Rough  run  obtained  its  ore  principally  from  this  horizon. 
The  limestone  is  seen  at  Butler  in  a  cutting  near  the  rail- 
road depot,  2'  to  5'  thick.    It  is  always  non-fossiliferous. 

The  Upper  Kittanning  (Darlington)  coal  C",  the  Ohio 
"Strip  Vein"  and  No.  IV  (Lower  Freeport  («)  of  Report  H 
3)  is  usually  found  at  from  5'  to  20'  beneath  the  Freeport 
sandstone.  On  -the  Connoquenessing  it  appears  above 
water  level  at  about  7  miles  above  Harmony,  and  is  con- 
stantly accessible  and  of  workable  [thickness  from  that 
point  down  to  the  mouth  of  Slippery  Rock.  It  is  locally 
known  as  the  "Creek  Vein^^  in  the  vicinity  of  Harmony 
and  shows  a  typical  section  of  two  benches  of  coal,  1'  10'' 
and  0'  6 "  thick,  separated  by  a  1"  slate,  and  is  generally  a 
brilliant,  rich  and  oily  coal.  On  Yellow  creek  it  is  mined 
to  a  considerable  extent,  about  3'  thick,  and  is  the  chief 
source  of  supply  for  all  of  west  Butler  Co.  On  Big  Buf- 
falo creek,  2J  miles  above  Freeport,  it  is  brought  to  the 
surface  for  a  short  distance,  2J'  thick  with  the  massive 
Freeport  sandstone  resting  immediately  upon  it.* 

The  Kittanning  middle  coal  G,  which  seems   to  be    the 
oixe generally  referred  to  in  Mr.  White's  report  as  Bed  C, 

*It  is  the  sandy  shale  floor  immediately  beneath  this  coal  which,  three 
miles  below  Darlington,  furnishes  the  rich  collection  of  plant  remains  coL 
lected  by  Mr.  Mansfield  and  fully  described  in  report  Q  pages  54  and  56. 
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is  entirely  persistent,  though  in  a  few  instances  it  becomes 
too  thin  or  too  impure  to  work.  It  is  brought  to  daylight 
by  the  Fifth  Axis  over  a  small  area  in  eastern  Butler  Co., 
usually  showing  about  2'  thick.  Also  on  the  west  branch 
of  Big  Buffalo  creek  in  Clearfield  twp.  where  it  shows  some 
singular  variations  and  at  one  point,  Deener's  bank,  a  sec- 
tion of  three  benches  of  coal  2'  0'',  2'  0''  and  0'  6"  thick,  sep- 
arated by  an  upper  and  lower  shale  parting  6"  and  1' thick. 
The  whole  mass  is  about  8'  thick  and  the  coal  is  mined  by 
stripping,  the  bottom  part  being  the  best.  It  is  just  pos- 
sible that  the  bed  may  have  been  mistaken  for  the  Lower  Kit- 
tanning  coal,  it  was  formerly  mined  on  Rough  run  for  the 
Winfield  furnace.  At  Harmony,  Mr.  White  estimates  it  to 
be  about  40'  below  the  creek  with  an  indicated  thickness  of 
6' in  a  bore  hole;  but  it  does  not  appear  above  water  level 
on  this  stream  in  Butler  Co. 

T\iQ Ferriferous  Umestoneis  a  very  characteristic  stratum 
in  the  series,  but  it  is  everywhere  under  water  level  in 
Butler  Co.,  although  showing  15'  thick  over  the  arch  of  the 
Fifth  Axis  on  Buffalo  creek  and  18'  on  Hough  run  in  Win- 
field  twp.  For  this  reason  the  underlying  coal  seams  of 
the  Lower  Productive  measures  as  well  as  the  entire  Potts- 
ville  Conglomerate  series  are  nowhere  exposed  in  the  lower 
end  of  this  county. 

No.  XIII  in  Mercer  County.'^ 

Pending  the  preparation  of  the  report  on  Mercer  Co. 
there  was  stUl  considerable  uncertainty  respecting  the 
arrangement  of  the  Kittanning  and  Clarion  coal  groups; 
but  the  work  of  the  survey  in  adjoining  districts  and  else- 
where in  Pennsylvania  has  definitely  determined  the  triple 
character  of  the  first  group,  with  the  Upper  Kittanning 
(Darlington)  coal  bed  in  the  Allegheny  River  region  always 

»  Keport  Q  3  I.  0.  White  1880.  Like  Crawford  Co.  to  the  north,  the  coal 
measures  of  Mercer  Co.  are  mainly  confined  to  the  Conglomerate  series, 
the  principal  output  coming  from  the  Sharon  Block  coal  bed  which  is  re- 
Bponsible  for  the  reputation  this  coal  has  received.  Mention  is  made  in 
report  Q  3  ol  some  21  patches  of  the  Clarion  coal  bed  which  have  been  pre- 
served on  the  high  divides  in  the  eastern  and  southern  townships,  two  ot 
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lying  from  110'  to  120'  above  the  Ferriferous  limestone  with 
the  two  lower  Kittanning  beds  being  variously  absent  fiom 
the  section. 

So  too  with  the  Clarion  group.  Mr.  Chance  clearly 
showed  in  his  surveys  of  Butler,  Clarion  and  Vennngo  Cos. 
that  the  Clarion  bed  was  frequently  split  into  two  members, 
to  the  upper  of  which  he  assigned  the  name  of  the  ''Scriib- 
grass  coaV'  occurring  from  C  to  20'  beneath  the  Ferrifer- 
ous sandstone,  retaining  the  name  "■  Clarion  coaV  for  the 
lower  bench,  separated  by  from  20'  to  30'  from  the  Brook- 
ville  coal  bed  at  the  bottom  of  the  section  overlying  the 
Homewood  sandstone,  this  latter  bed  being  frequently 
absent. 

Thus  at  Martinsburg  the  two  benches  of  the  Clarion  bed 
form  practically  one  seam  of  coal  separated  by  from  5'  to 
15'  of  shales  from  the  Homewood  sandstone,  witli  the 
Brookville  coal  absent.  To  the  north  and  west  of  Martins- 
burg the  Brookville  coal  is  still  wanting  ;  but  the  Clarion 
bed  is  split  into  its  two  members.  This  is  the  state  of 
things  not  only  on  Scrubgrass  creek  in  Venangb  Co.  but  on 
Wolf  creek  on  the  western  edge  of  Butler  Co. ;  and  in  the 
central  parts  of  northern  Butler  the  top  of  the  Homewood 
sandstone  often  lies  80'  to  40'  lower,  allowing  the  Brook- 
ville coal  (4'  to  6'  thick)  to  lie  upon  it,  with  an  interval  of 
from  25'  to  30'  up  to  the  Clarion  coal  (2'  to  3'  thick)  and  15' 
to  25'  higher  up  the  Scrubgrass  coal. 

In  Mercer  county  it  is  judged,  from  these  and  facts  else- 
where in  this  district,  that  the  Brookville  coal  has  been 
rarely  deposited,  and  that  the  numerous  mines  upon 
the  bed  so  called  are  all  or  most  of  them  working  in 
the  Clarion  coal  proper  locally  called  the  Pardee  seam. 
The  third  uncertainty,  affecting  the  geological  horizon  of 

which,  in  Pine  and  Liberty,  are  of  considerable  size  and  support  smaller 
overlying  isolated  areas  of  the  Ferriferous  limestone  east  of  Wolf  creek, 
remnants  of  the  greater  Butler  Co.  coal  field.  The  geological  map  shows  a 
few  other  hill  tops  containing  this  limestone  in  Jackson  twp.;  another  at 
Henderson  P.  C;  and  two  others  on  the  Lawrence  Co.  line  in  Springfield 
twp.  At  the  quarries  in  Jackson  twp.  it  shows  from  9'  to  lU  thick  the  top 
layers  eroded  by  glacial  action  probably,  as  it  shows  from  12'  to  16'  thick 
along  Wolf  creek  to  the  east  of  the  drift  area. 


JC^XHl  nllcghenj  ffi'vcr  Coal  Scries  in  fTlercer  Coun-fy. 
Ver-tical  Sechons  iq  Laire  Twp. 

pro/tcr/y    Ptercer  Coil*  Inn  (i 
I.Borc  Hole  H'l).     eBorrHoleH"S  isfoijcboro.  +(5'4l)W?     iHJIIsljifh 


Imite  S.B-5l«Qfebor»'  l^>V"3-n  Slqqebsrk 


Hin*^  UKe' 


JCm 

C/jy 


JfXII. 


•«■ 


Sc^lf  efJechona 


as:. 

Z'&~f^Cf<cr  Lovtef  Con 
lo'o-  -SAj/a 

W<»  (on  na^u^qeMatitt 

l^'^Otu»fvfMir  Co*/ 

^O  ^Onno^uett»*'n^ 
CorwKT  Sdn^s*tftt. 


io 

Ictel  of-S^i//  Lafr^t, 


J]'*X///.  n//cgn<^ny  /?iver  (oj  I  Series  ih  Lawrence  (oun/y.  Z^- 

I  WBooK.  I  Anpilreng  vUn;  iso?  Ra 

Ki#.Ai)i;i  9g  Lowrr  ^1  '   "" 


CoQCulird 


V^AjiAvft.  I  ro9  Ore     -i 
FcTrifcroui  linjeshnK 


3  nv'Rcrcbel 


Z.'o-u;>'$|>lil'o)^C(jnoi7 


5csIt  of_  Sf^'on^ 

I  inch  =  ■*»/im^ 

l^fljerJI  5«dipi>    aSliUjefv  Rodc. 

L^wffnor  Co  Uwrv4ce;Co 


/,°-  ,f  ^ 


Rrmfo 


BnioOiiicGui  tt^ii^ 


tir/tli-lBO^f: 


To' 


p^^ 


Mo  Ceoculed 


fr^n^rj/  Sccfioo-  /^cvrer  ^. 


ra' 

* 

5 

fe 

o 

a 

B 

B.  i>i>rUfvt<Hi  Cbol, }  S1U«,  .     3"  to  3"  >     s'  2' 
'cmI,    .3'0" 

4.  Flra<)]ii7, 

5.  StuTna,  HndT,     .... 
e.  XUtanning  OmI,      .  . 
7.        CoooeAled,    .  . 
S.  PBriii^roui  Limeftona, 
9.  Slulaa.  .  .  . 

10.  Scrub  OriM«  Coal, 

11.  Sbalea  BDd  mndatoira,' 

12.  BrookvOU  OouX, 
a.'  FlraoUr  Bnd  auidy  •tialw, 
14.  Homauood  SamUton«.A'  Xi 


^0'  -St>des 


sSe^^^  Z'a  n^erccr  Lorn  Liinc3t«i}C- 


H.y.d-I. 


d'Inmlliers.]     so.  xiii  in  mercer  county.  USS^ 

the  Sharon  coal,  seems  to  have  been  satisfactorily  settled 
by  the  surveys  in  adjoining  counties,  which  have  placed  this- 
coal  seam  in  the  Conglomerate  series  and  betvreen  the  mid- 
dle and  lower  members  thereof  and  therefore  necessarily 
above  the  Mountain  Limestone  members  of  the  Mauch 
Chuvk  red  sJiale formation  No.  XL 

Structurally  the  stratification  of  the  rocks  in  Mercer  Co. 
is  very  simple  as  there  are  no  regular  anticlinals  or  syn- 
clinals within  its  borders.  Therefore  the  highest  rocks  in 
the  geological  series  are  on  the  ridges  in  the  southern 
townships  and  going  northward,  toward  Crawford  Co.  i» 
equivalent  to  descending  in  the  geological  scale,  as  the 
entire  rock  series  are  gradually  rising  northeastwardly  at  a 
rale  of  about  20'  to  22'  per  mile. 

Tlie  Lower  Productive  Coal  Measures  (Kittanning  and 
Clarion  groups)  occupy  the  highlands  in  the  northeastern 
part  of  the  county.  A  general  vertical  section  compiled 
along  Wolf  creek  exhibits  all  these  measures  that  remain 
in  this  part  of  the  county,  and  as  given  in  plate  461,  com- 
prises 2fl3'  10''  between  the  top  of  the  Homewood  sandstone 
No.  XII  and  about  80'  of  shales  on  the  hill  top  above  Upper 
Kittanning  (Darlington)  coal.  At  Foster's  bank,  just  south 
of  North  Liberty,  this  coal  shows  in  good  condition  3'  2''  thick 
sepaiati^d  into  two  benches  of  1'  and  2'  in  thickness  by  a 
2"  band  of  slate.  In  George's  high  knob  half  a  mile  east 
of  Nort  li  Liberty  a  shaft  25'  deep  strikes  the  bed,  parted  as 
at  Foster's,  but  very  poor,  slaty  and  pyritous.  Total  area 
50  acres.  It  is  possible  however  that  this  bed  may  not  have 
been  correctly  identified  as  the  Darlington  coal,  as  its  in- 
terval above  the  Ferriferous  sandstone  is  less  than  100', 
th  us  bringing  it  within  the  horizon  of  the  Middle  Kittanning 
coal.  A  lower  coal  bed  occurs  from  45'  to  50'  below  in  a 
few  high  knobs  in  Liberty  and  one  in  Wolf  Creek  twp.;  but 
it  has  never  been  mined  to  any  extent,  showing  about  2'^ 
thick. 

The  Ferriferous  limestone  occurrence  has  already  been 
referred  to.  and  it  exhibits  about  the  same  physical  aspect 
as  in  Lawrence  Co.;  the  upper  part  of  a  light  ashen  gray 
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color,  glistening  with  calcite  ;  the  lower  part  3'  to  4'  thick, 
of  a  dark  blue  color ;  both  benches  richly  f ossiliferous. 

The  Scrubgrass  coal  or  Upper  Clarion  member  varies 
little  from  1'  in  thickness,  but  is  found  underlying  every 
exposure  of  the  Ferriferous  limestone  in  Mercer  Co. ;  and 
is  therefore  often  stripped  for  burning  the  lime. 

The  Clarion  coal  led  is  stated  to  be  wanting  in  Mercer 
Co.  although  the  section  given  above  as  well  the  pre- 
liminary remarks  in  preface  to  that  report  indicate  that  the 
'■'BrooJcville  coaV  so-called,  is  none  other  than  the  Clarion 
lower  member  as  reported  in  Venango  and  Butler  Cos.  Mr. 
White  however  states  that  the  Clarion  coal  is  plainly  ex- 
posed on  Hettenbaugh  run  in  Scott  twp.,  Lawrence  Co., 
varying  from  1'  to  2'  in  thickness,  and  argues  from  that 
fact  that  there  is  no  improbability  in  supposing  that  it 
thins  out  to  nothing  across  the  Mercer  Co.  line.  (See  plate 
461.)  Reasons  have  been  adduced  to  show  why  the  Brook- 
ville  coal  of  the  Mercer  Co.  report  should  be  regarded  as  the 
Clarion  bed  of  the  district  lying  to  the  north  and  east  from 
here.  In  any  event  this  coal  seam,  lying  from  25'  to  40' 
beneath  the  Ferriferous  limestone,  is  the  most  important 
and  most  widely  extended  coal  bed  in  Mercer  Co.  being 
generally  mined  in  Findley,  Jackson  and  Lake  twps.,  where 
it  lies  almost  directly  upon  the  Homewood  sandstone, 
which  fact  undoubtedly  gave  rise  to  its  being  identified  as 
the  Brookville  coal  of  Jefferson  Co.     (Plate  461.) 

At  Courtney's  mine  on  Wolf  creek  and  at  Orr's  mine  in 
Springfield  twp.,  the  bed  consists  of  two  benches,  the  upper 
0'  4"  to  0'  6"  thick  and  the  lower  2'  6"  thick,  separated  by 
1'' band  of  slate.  At  Bailey's  mine,  in  the  northwest  cor- 
ner of  Sandy  Lake  twp.  the  structure  is  very  different,  the 
bed  showing  5'  thick,  with  two  layers  of  slaty  coal  on  top 
separated  by  good  coal  2'  6"  thick  and  with  a  bottom  bench 
1'  9"  thick,  carrying  a  sulphur  band  3''  thick. 

Other  sections  of  the  bed  are  given  in  the  vicinity  of 
Wright's  mine  a  half  mile  west  of  Mercer,  where  the  bed 
varies  from  3'  11"  to  4'  5"  thick,  sometimes  with  two  benches 
and  sometimes  with  three,  with  an  equally  wide  variation 
in  the  size  of  the  slate  partings. 
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The  Mercer  Manufacturing  and  Mining  Oo.  mined  from 
a  large  area  of  this  coal  in  Findley  twp.,  shipping  as  much 
as  400  tons  daily,  solely  for  steam  and  grate  purposes, 
though  the  coal  was  sulphurous.  The  bed  was  found  to 
thicken  to  5'  and  thin  away  to  nothing  in  different  places, 
and  was  much  cut  up  by  clay  veins  and  horsebacks,  ren- 
dering it  expensive  to  mine.  The  JacJcson  Goal  Oo.  had  a 
similar  Experience  in  mining  several  hundred  tons  daily 
from  their  mines  in  Jackson  twp. ,  where  the  bed  varied 
from  4'  in  thickness  down  to  almost  nothing. 

The  Mercer  Iron  &  Coal  Co.,  near  Sandy  Lick,  have 
shipped  100,000  tons  annually  from  this  bed,  here  varying 
between  3^'  and  4^',  and  though  somewhat  pyritous,  mak- 
ing an  excellent  steam  and  stove  coal.  This  coal  was  erron- 
eously called  the  "  Tionesta^^  bed  by  the  First  Survey, 
through  mistaking  the  Clarion  sandstone  in  the  hill  above 
it  with  the  Homewood  sandstone  which  underlies  it. 

In  Lake  twp.  the  same  bed  is  mined  on  Lowry's  land,  4' 
9"  thick,  itself  quite  pure  and  highly  esteemed  by  the 
blacksmiths,  though  parted  by  a  sulphur  band  near  the 
middle.  In  Sandy  Lake  twp.  there  is  an  area  of  this  coal 
with  no  roof  on  it  but  the  drift  deposits,  so  that  though  the 
bed  is  fair  in  quality  there  are  only  about  6"  of  bottom  coal 
fit  for  smithing.  In  Worth  twp.,  near  Hendersonville  the 
bed  is  good  and  4'  thick ;  but  the  areas  are  small  and 
isolated. 

Other  areas  are  found  in  the  Lackawanna  twps.  and  on 
Wrights  land  where  the  coal  has  been  mined  for  many 
years  for  local  use.  TheI)ottom  bench  only  is  fit  for  black- 
smith use,  the  rest  of  the  bed  being  too  sulphurous. 

No.  XIII  in  Lawrence  County.'^ 

All  the  upland  east  of  the  Neshannock  and  east  and  west 
of  the  Beaver  river  is  occupied  by  the  Ferriferous  limestone 
supporting    the  three  Kittanning  coal  beds ;  and  in   Big 

*  Report  Q  2.  I.  C.  Wliite,  1878.  All  the  main  valleys  of  the  Mahoning  and 
Shenango  rivers  and  the  Neshannock  and  Slippery  Rook  creeks  have 
eroded  channels  through  the  Lower  Productive   Coal  Measures  into  the 
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Beaver  and  Perry  twps.  the  two  Freeport  coal  beds  and  a 
little  of  the  overlying  Barrtn  Measures  also  occur.  The 
Motioning  sandstone  is  everywhere  shaly  in  this  county  ; 
but  the  coarse  massive  Buffalo  sandstone  member  (30'  thick) 
caps  the  highest  ridges  of  Per}y  twp.  with  bluffs  and  great 
blocks.  Under  it  is  the  Brush  Greek  coal  4'  thick,  with 
uaderclay  3',  and  linestone  sometimes  8'  thick. 

The  Freeport  upper  coal  (70  kiwer),  locally  known  as 
the  "  FiveFoof"  and  '•'■  Four  FouV  bed,  is  over  6'  thick  in 
several  mines  near  the  north  line  of  Little  Beaver  twp.,  but 
thinner  and  poorer  elsewhere ;  its  underlying  limestone 
seems  generally  wanting. 

The  iJarZwig-fore (Upper  Kittanning)  coalbed  varies  from 
2'  to  4'  and  is  exceptionally  poor  at  the  Beaver  Valley 
mines;  and  in  Slippery  Rock  valley  it  becomes  sulphury. 
In  the  south-west  corner  of  Plain  Grove  twp.  it  is  a  '•  block 
coal"  (4'  thick),  and  was  used  raw  in  the  old  furnace  on 
Taylor's  run.  Its  most  northern  outlier  is  on  a  high  knob 
on  the  Mercer  Co.  line  in  Washingttm  twp.  Eight  analyses 
show  from  38^  to  41^  volatile  matter,  1.6^  to  5^  of  asli,  1.6$^ 
to  3.0^  of  water  and  .5^  to  2.5^  of  sulphur.  The  'wo  other 
coal  beds  of  the  Kittanning  series  spread  through  the 
county  and  are  locally  mined,  one  of  which  overlies  the 
famous  clay  deposit  of  Beaver  l/O.,  10'  thick  where  mined 
a  mile  below  Clinton,  and  the  same  thickness  north  of  Cro- 
ton.  The  underlying  30'  Kitianning  sandstone  is  very 
massive  near  Harlansburg  and  in  Wayne  iwp. 

The  '■'■BuJir stone  iron  ore"  over  the  Ferriferous  limestone 

Conglomerate  No.  XII  rocks  whose  massive  sandstone  members  border 
the  valleys  with  vertical  cUtta  of  great  pioturesque  beauty.  Tlie  Sharon 
shales,  near  the  base  of  No.  XII,  are  the  lowest  rocks  exposed  in  tliecouuty 
and  the  exceedingly  gentle  rise  of  all  tlie  measures  nurih-westward  brings 
up  these  shales  in  the  valley  of  the  Beaver  1  mile  below  the  mouth  of  ihe 
Mahoning.  From  this  point  northward  up  the  Mahoning  and  Hhenango, 
and  for  2  miles  up  the  Neshannock,  these  shales  occupy  the  lower  slopes  of 
all  the  valleys  and  ravines,  graduaUy  pushing  back  the  Conglomerale  scries 
(300'  thick)  into  the  hills,  leaving  only  the  highlands  and  divides  occupied 
by  the  lowest  (Clarion)  coal  series,  crowned  in  three  places  with  the  Fer- 
riferous limestone,  viz:  One  patch  (2  miles  long)  in  Wilmington  twp  ;  an- 
other (3|  by  Ij  miles)  in  Neshannock  twp;  and  the  third  (3  by  1  miles)  in 
Union  twp. 


d^ InmlUers.]  wo.  xiii  in  lawrence  county.  2393 

seems  confined,  to  Wayne,  Shenango,  Slippery  Rock,  Scott 
and  Plain  Grove  townships,  east  of  the  Beaver  river.  At 
some  mines  there  is  only  1'  to  4'  of  ore;  at  others  it  swells 
to  over  20',  entirely  replacing  the  limestone.  The  outcrops 
of  the  limestone  proper  range  up  and  down  all  the  valley 
sides  of  the  eastern  and  southwestern  parts  of  the  county, 
its  usual  thickness  being  15',  frequently  swelling  to 
25',  but  sometimes  fading  away  to  nothing,  and  divided 
into  an  upper  and  lower  blue  limestone,  often  with  an  in- 
tervening shale,  both  very  f  ossiliferous.  An  average  of  the 
six  ore  specimens  show  :  Metallic  iron  50.849^,  manganese 
.644^,  sulphur  .047^,  phosphorus  .214^. 

The  Clarion  upper  coal  or  ^'Scrubgrass  searri''  lies  close 
under  the  limestone,  bl^t  generally  thin  and  of  slight  im- 
portance. A  coal  seam,  20"  thick  and  quite  pure  at  Craw- 
ford's mine,  Neshannock  township,  is  occasionally  found 
from  10'  to  15'  lower  in  the  measures  and  the  Clarion  lower 
(Brookville  ?)  coal,  2'  thick  where  mined  above  East  Brook, 
occurs  widely  in  the  county. 

A  generalized  section  of  the  Lower  Productive  group  of 
rocks  in  Lawrence  Co.  together  with  about  50'  of  the 
bottom  of  the  underlying  Barren  Measure  series,  is  given 
in  plate  461.  It  shows  the  group  to  have  a  total  thickness 
of  about  363'  and  is  only  deficient  in  the  exposition  of 
the  Kittanning  series  to  which  Mr.  White  has  only  assigned 
two  coal  beds  instead  of  three.  Hence  in  reading  this  re- 
port his  Darlington  coal  must  always  be  considered  as  the 
Upper  Kittanning  ied  wherever  this  coal  is  described  as 
being  approximately  IW  above  the  Ferriferous  limestone. 
In  like  manner  where  this  same  interval  is  only  about  80' 
it  should  be  regarded  as  representing  the  Middle  Kittan- 
ning coal;  and  where  only  40'  the  Lower  Kittanning 
coal,  the  difiiculty  of  identification  arising  largely  from  the 
absence  of  one  or  more  of  these  coal  beds  at  any  individual 
point  in  the  county.  The  Ferriferous  limestone  is  so  mag- 
nificently developed,  with  great  thickness  and  filled  with 
peculiar  fossil  life,  that  it  should  form  an  unerring  guide  or 
key-rock  to  the  coals  abos^e  and  below  it.* 

»The  name  of  "TionesJa"  is  also  frequently  given  to  tke  now  generally 
16* 
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^  jThe  Upper  Freeport  coal  E  has  a  very  small  area  in  Law- 
rence county,  seeming  to  show  the  same  irregularity  of  dis- 
tribution which  characterizes  it  in  Beaver  county.  It  occurs 
from  130',ito  140'  above  the  Darlington  coal  and  shows  its 
best  development  in  Big  Beaver  township,  1|  miles  north- 
west from  Wampum,  where  it  has  two  3'  benches  di- 
vidediby  2"  of  slate.  The  coal  is  rather  slaty  and  con- 
tains considerable  pyrites,  and  its  area  is  very  limited. 

The  Lower  Freeport  coal  D  occurs  from  65'  to  70'  lower 
and  is  more  or  less  persisent,  though  confined  almost  ex- 
clusively to  the  southern  tier  of  townships.  West  from  the 
Big  Beaver  it  has  been  frequently  opened  and  extensively 
mined  on  the  lands  of  Messrs.  Mitchell,  Robinson,  Weather- 
spoon  and  others,  where  it  shows  a  thickness  of  6'.  This 
coal  is  richly  bituminous,  has  a  bright  black  color  and  is 
highly  prized  by  the  smiths;  but  the  area  of  its  maximum 
development  is  quite  limited  and  the  coal  rapidly  deterio- 
rates in  all  directions  from  the  Mitchell  tract.  Its  entire  area 
in  the  county  is  too  small  to  add  much  to  the  mineral  wealth- 

The  Lower  Freeport  sandstone  occupies  the  interval  be- 
tween the  Lower  Freeport  coal  and  the  Darlington  bed  and 
has  but  seldom  been  seen  massive  in  Lawrence,  being  gen- 
erally flaggy  and  laminated. 

The  Darlington  (Upper  Kittanning)  coal  bed  C  is  the 
most  important  and  persistent  coal  bed  in  the  series.  Jt 
comes  low  enough  in  the  column  to  overspread  a  large  por- 
tion of  the  county,  only  shooting  over  the  summits  of  the 
hills  a  considerable  distance  north  of  the  middle  line.  It 
varies  in  thickness  from  2'  to  4'  but  usually  not  more  than 
24'  to  3'.  It  is  characterized  by  always  possessing  a  band 
of  slate  in  some  portion  of  the  bed,  usually  near  its  base, 
but  sometimes  near  the  center  or  top.  The  coal  varies 
much    in  quality  in    different   portions  of    the  county. 

recognized  Homewood  sandstone  or  top  member  of  the  Conglomerate;  and 
this  formation  limits  below  the  extension  of  the  Lower  Productive  coal  group. 
The  average  Ifhickness  of  the  entire  series  will  not  vary  far  from  300'  and  the 
variation  largely  occurs  between  the  Ferriferous  limestone  and  the  Home- 
wood  (Piedmont)  sandstone;  in  Lawrence  seldom  exceeding  45'  while  in 
Beaver  it  is  olten  75'  to  80 . 
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Along  the  Big  Beaver  valley  it  is  exceptionally  good  and  is 
largely  mined  for  shipment  to  the  iron  mills  as  well  as  be- 
ing excellently  adapted  for  gas  purposes.  With  greatest 
purity  on  Hog  Hollow  it  deteriorates  greatly  in  the  Slip- 
pery Rock  valley;  but  in  the  southwest  corner  of  Plain 
Grove  township  the  bed  becomes  4'  thick,  with  its  upper 
half  a  genuine  block  coal,  and  as  such  it  has  been  used  in 
the  raw  state  for  iron  furnaces.  North  from  Newcastle  a 
considerable  area  is  caught  between  the  Shenango  and 
Neshannock  creeks;  but  it  is  there  not  so  pure  as  in  the 
Big  Beaver  valley. 

The  Kittanning  middle  and  Tower  coals  0  and  B  are  only 
recognized  as  one  bed  by  Mr.  White ;  and  although  de- 
tailed local  surveys  may  have  enabled  a  more  exact  differ- 
entiation of  this  part  of  the  group,  his  report  assigns  but 
little  commercial  value  to  any  coal  bed  exposed  between 
the  Darlington  bed  and  Ferriferous  limestone.  In  striking 
contrast  to  the  variable  and  uncertain  character  of  the  coal 
is  the  bed  of  tire  clay  which  underlies  it;  for  its  horizon  is 
never  exposed  without  finding  it.  Comparatively  little  use 
however  has  been  made  of  this  clay  in  Lawrence  county 
although  its  presence  is  as  strongly  emphasized  here  as  in 
Beaver  county. 

Reference  has  already  been  made  to  the  wide  occurrence 
of  \)a&Buhr stone  iron  ore  and  the  Ferriferous  limestone* 
which  separate  the  Kittanning  and  Clarion  groups  of  coal. 

The  Clarion  group  is  still  found  to  be  double  in  charac- 
ter, consisting  of  the  upper  member  or  Scrubgrass  coal  and 
the  lower  member  or  mwa.  Clarion  bed;  and  Mr.  White's 
section  on  Hettenbaugh  run  disclosed  both  these  coals  over- 

*  In  part  II  of  report  Q  2  Mr.  White  has  written  a  special  report  on  the 
"  Correlation  of  the  Coal  Measures  in  Western  Pennsylvania  and  Eastern 
Ohio,"  which,  for  the  first  time  clearly  identified  the  Lowellville  limestone 
■of  Ohio  with  the  Ferriferous  limestone  of  Pennsylvania,  and  brings  about  a 
harmony  in  the  geology  along  the  State  line  where  formerly  the  utmost 
confusion  existed,  to  the  economic  detriment  of  the  adjoining  coal  fields.  A 
series  of  45  vertical  sections  constructed  along  Big  and  Little  Beaver,  Ma- 
iouing  and  Shenango  rivers,  are  minutely  described  and  give  the  strongest 
testimony  for  the  accuracy  of  the  nomenclature  suggested  by  the  Second 
Survey. 
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lying  the  Brookville  bed.  Both  the  Clarion  beds  are  quite 
thin  and  have  no  commercial  value  ;  and  the  Brookville 
bed,  always  thin,  is  also  frequently  absent  altogether. 

Ifo.  XIII  in  Beaver  Gounty\. 

The  Ohio  river  makes  a  great  sharp  bend  across  this 
county,  the  Beaver  river  meeting  it  at  the  point  of  the 
bend,  after  cutting  along,  straight  gorge  through  nearly 
horizontal  Pottsville  Conglomerate  No.  XII  massive  sand 
rock  strata,  supporting  an  upland  of  Lower  Productive 
Coal  Measures  of  which  the  Freeport  and  Kittanning  beds, 
the  Ferriferous  limestone,  and  the  Clarion  fire  clay  ar& 
the  most  valuable  layers.  All  of  the  hill  tops  north  of  the 
Ohio  river  are  capped  with  the  Barren  Measures  ;  south  of 
the  river  the  country  is  made  up  of  600'  of  Barren  Measures 
with  the  Pittsburgh  coal  ted  above  them  left  in  a  few  of 
the  highest  hill  tops  near  the  Washington  Co.  line.  The 
continued  sinking  of  the  measures  towards  the  south-west 
is  entirely  responsible  for  the  great  contrast  of  the  surface 
geology  here  over  that  in  Lawrence  Co.  directly  north. 
The  outcrop  of  the  Ferriferous  limestone  is  confined  for 
that  reason  to  the  immediate  valleys  of  the  Ohio  river  and. 
the  Beaver  river,  extending  from  the  Ohio  line  up  to  Free- 
dom and  up  the  Beaver  into  Lawrence  Co. 

The  colored  geological  map  of  the  county  indicates  the 
presence  of  the  Fredericktown  axis  passing  through  the 
north  west  portion  of  the  county  from  the  Beaver  river  a 
little  below  Clinton  to  Fredericktown  in  Ohio  at  the  forks 
of  the  Little  Beaver.  The  Bulger  anticlinal  axis  is  also  in- 
dicated, entering  on  the  south  from  Washington  Co.  and 
crossing  Raccoon  creek  at  the  Hopewell- Independence  twp. 
line.  Separate  tints  on  this  map  show  the  areas  occupied 
by  the  Pittsburgh,  Upper  Freeport  and  the  Kittanning 
coals,  the  Clarion  and  Beaver  River  groups  occupying  the 
valleys  and  low  hUl  sides  north  of  the  Ohio  river. 

The  Lower  Productive  Coal  Series.  Although  this 
group  is  now  considered  to  include  all  the  strata  from  the 

tBeport  Q,  I.  C.  White,  M78. 
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base  of  the  Barren  Measures  dowa  to  the  Homewood 
(Piedmont)  sandstone,  the  productive  portion  of  the  series 
in  Beaver  Co.  may  be  said  to  end  with  the  Ferriferous 
limestone.  Typical  sections  show  at  Smith's  Ferry,  New 
Brighton  and  Kittanning.  Other  sections  of  both  Nos. 
XIII  and  XIV  are  shown  on  plates  462  and  463. 

The  Upper  Freeport  coal  E  (No.  VI  of  the  Ohio  Survey) 
was  found  to  be  much  more  irregular  and  erratic  in  its  de- 
position in  Beaver  county  than  elsewhere  further  east;  for 
there  are  but  two  small  areas  where  it  is  of  workable  size. 
Nevertheless  it  seldom  thins  away  entirely  and  is  nearly 
always  found,  when  its  horizon  is  exposed,  from  0'  6"  to 
1'  6"  thick.  The  structure  of  this  coal  when  attaining  its 
normal  thickness  of  4',  is  nearly  the  same  in  every  part  of 
Beaver,  Allegheny  and  Butler  counties.  Its  variations  and 
characteristics  are  graphically  shown  by  aseries  of  sections 
on  plate  464.  At  the  top  there  is  usually  6"  to  8"  of  im- 
pure slaty  coal;  then  comes  the  main  bench  2 J'  to  3'  and 
always  the  best  coal,  below  which  comes  a  parting  of  slate 
or  clay.  The  bottom  coal  is  generally  impure  from  py- 
ritous  slate.  From  the  western  part  of  Beaver  county  it 
has  been  extensively  mined  and  shipped  as  a  gas  coal. 
In  South  Beaver  township  it  has  been  opened  on  the  Elder 
and  Jackson  farms  with  a  total  section  of  4'  6",  but  show- 
ing four  separate  benches  separated  by  thin  slates.  The 
bottom  and  top  layers  are  impure  and  worthless;  but  the 
main  bench,  3'  thick,  is  a  fair  coal  and  makes  a  good 
domestic  fuel,  though  containing  too  much  sulphur  for 
smithing.  At  McMillan's  opening,  one  mile  south,  the 
bed  is  4'  4"  thick  with  the  same  slaty  top  and  bottom 
layers.  The  working  bench  is  3'  1"  thick,  carrying  a  small 
binder  3  inches  from  the  bottom;  but  the  coal  contains 
rather  more  sulphur  than  usual.  One-half  mile  south 
from  Brush  run  the  bed  shows  a  similar  character  as 
mined  by  Mr.  Hartford,  4  feet  thick;  while  \\  miles  further 
south,  where  opened  by  Mr.  Moore  and  Mr.  McBade,  it 
shows  but  two  benches,  an  upper  3'  0"  and  a  lower  0'  6" 
divided  by  3"  of  slate.  The  lower  coal  is  impure  and  the 
upper  only  fair. 
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In  Ohio  township  the  coal  is  again  exposed  on  the  high 
hill  above  Smith's  Ferry  and  has  a  thickness  of  about  3'  in 
three  benches;  upper  2'  0",  middle  0'  3"  and  lower  0'  8"  with 
two  thin  bands  of  slate  between  the  benches,  Oi"  and  1" 
thick.  The  coal  has  been  gouged  out  of  the  hill  from 
time  to  time,  and  the  bed  well  exposed,  though  it  has 
never  been  regularly  mined.  It  contains  much  sulphur 
and  has  no  commercial  value. 

The  Lower  Freeport  coal  D  was  also  found  to  be  of  little 
economic  importance,  attaining  workable  dimensions  at 
only  a  few  localities,  although  exposed  over  a  wide  area  in 
both  Beaver  and  Butler  counties.  It  is  geologically  singu- 
larly persistent  however,  either  as  a  small  coal  bed  or  a 
richly  bituminous  shale.  In  the  vicinity  of  Baden  it  at- 
tains a  thickness  of  2^  feet  over  a  small  area  and  has  been 
mined  there  for  a  number  of  years.  It  is  a  rather  poor  coal 
however,  being  slaty  and  impure.  On  Trough  run,  op- 
posite Beaver  Falls,  this  coal  is  seen  at  one  point  4  feet 
thick,  in  a  bed  of  impure  canuel.  In  the  western  part  of 
the  county  it  has  been  mined  in  a  few  instances  though  of 
no  importance  in  thickness  or  quality. 

The  Lower  Freeport  limestone,  occurring  so  closely  be- 
neath this  coal,  forms  a  ready  means  for  ascertaining  a 
geological  horizon,  although  similar  in  character  and  size 
to  that  which  underlies  the  Upper  Freeport  coal.  It  is 
however  more  ferruginous  and  earthy,  and  less  compact 
than  the  higher  stratum. 

The  Freeport  sandstone  attains  an  immense  development 
along  the  Ohio  river  in  this  county,  being  seen  near  In- 
dustry in  a  bold  massive  cliff,  120  feet  high,  without  a 
single  break.  It  is  also  quite  massive  along  the  Little 
Beaver;  but  along  the  Big  Beaver  it  becomes  shaly,  and 
opposite  Beaver  Falls  a  local  bed  of  cannel  coal  5' 
thick  is  seen  in  the  center  of  the  mass  for  a  few  rods,  the 
same  abnormal  occurrence  being  noted  at  one  point  on 
Brady's  run. 

The  Upper  Kittanning  coal  Q'  (Darlington  bed)  has  been 
frequently  confounded  with  the  Lower  Freeport  coal  above 
it  and  with  the  Lower  Kittanning  coal  below  it,  an  error 
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which  becomes  the  more  natural  on  account  of  the  vari- 
able condition  of  the  bed,  its  geological  horizon  and 
in  Beaver  county. 

In  Darlington  township,  whence  it  takes  its  local  name, 
the  coal  becomes  a  great  bed  of  cannel,  although  it  is  a 
mere  local  deposit  and  has  never  been  found  oflE  the 
Mansfield  tract  in  this  township.  Immediately  underneath 
the  coal  at  this  point  there  occurs  a  dark  sandy  shale, 
crowded  with  plant  remains.*  The  coal  is  usually  sepa- 
rated in  three  distinct  benches;  a  lower  6"  to  1'  of  bitumi- 
nous coal;  a  middle  bench  of  cannel  from  6'  to  12'  thick, 
gradually  passing  into  the  third  bench  on  top,  a  mass  of 
cannel  shale,  which  is  sometimes  6'  in  thickness.  The 
bituminous  coal  is  very  pitchy  and  its  layers  laminated  with 
streaks  of  cannel.  At  the  upper  mine,  where  the  cannel 
has  thinned  away,  the  bituminous  bench  becomes  2^'  to  3' 
thick  and  has  been  extensively  mined  and  shipped  as  gas 
coal  under  the  name  of  the  ^^  Beaver  Block  CoaV  The 
cannel  coal  is  always  of  fair  quality  though  containing  a 
large  percentage  of  ash.  It  however  makes  a  good  gas  coal 
and  averages  about  7  feet  thick,  graduating  imperceptibly 
into  the  cannel  shale  above.  The  whole  bed  exhibits  the 
most  remarkable  variations.  Around  the  margins  of  the 
deposit  the  sandstone  roof  frequently  comes  down  to  meet 
the  bottom  shales  and  cut  out  the  coal  entirely,  varying 
from  0'  to  6'  in  50'. 

That  this  is  a  very  abnormal  development  of  the  Kittan- 
ning  upper  coal  is  amply  proven  by  a  large  number  of 
openings  on  this  bed  in  other  parts  of  the  county;  for  al- 
though often  quite  thin  it  appears  to  be  an  almost  univer- 
sally persistent  and  accessible  bed  north  of  the  Ohio  river. 
Its  usual  horizon  is  from  5'  to  20'  below  the  Freeport  sand- 
stone, although  that  massive  rock  frequently  rests  upon 
it,  of  course  adversely  affecting  the  coal. 

On  the  Big  Beaver  it  has  been  extensively  mined  between 
Clinton  and  Homewood,  and  shipped  as  gas  coal.  It  here 
shows  an  upper  coal  bench  2'  5''  and  a  lower  bench  4",  sepa- 

•  See  Report  Q,  pages  54  and  55. 
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rated  by  1"  to  U"  of  slate  ;  though  thin  it  is  here  a  splendid 
coal  and  very  rich  in  volatile  combustible  matter.  Before 
reaching  Homewood  the  bed  thins  away  to  only  18"  and 
continues  thin  to  Bennett's  run,  Similes  above  New  Brigh- 
ton, when  it  again  thickens  up  to  3'  and  furnishes  a  coal  of 
very  general  excellence.     (See  sections  464.) 

Passing  down  the  Beaver  it  soon  thins  away  again,  and 
although  remarkably  pure  it  is  no  longer  of  workable 
thickness  along  the  stream,  seldom  more  and  frequently 
less  than  16".  This  fact  has  given  it  the  local  name  of  the 
"18  inch"  or  "blacksmith  vein,"  since  it  is  preferred  by 
the  smiths  to  all  other  coal.  Along  the  Ohio  it  is  constantly 
present  but  never  workable  except  in  the  neighborhood  of 
Smith's  ferry  where  it  thickens  up  to  2'  with  a  thin  band 
of  slate  3''  above  the  floor,  the  top  bench  being  exceedingly 
pure  but  the  bottom  sulphurous. 

Beneath  the  Darlington  bed  other  coals  frequently  out- 
crop at  intervals  of  about  35'  and  70'  lower  in  the  measures  ; 
and  though  it  is  pretty  well  understood  now  that  these  in- 
tervals represent  the  middle  and  lower  Kittanning  coals, 
either  of  which  may  be  locally  absent,  Mr.  White  (in  report 
Q)  calls  them  boti  the  Kittanning  coal  0,  judging  the 
beds  to  be  the  same  but  the  intervals  to  vary  greatly.  At 
all  events  the  bed  is  rarely  of  merchantable  thickness  or 
quality  and  very  little  mining  has.  been  carried  on  within 
this  interval  of  70'  below  the  Darlington  coal.  Mr.  White 
speaks  of  the  coal  as  being  thin  and  unimportant  along  the 
Big  Beaver  until  passing  below  Homewood,  thickening  up 
however  in  the  vicinity  of  New  Brighton  and  Beaver  Falls 
where  a  bed  2'  2"  thick  has  been  mined  and  coked  above 
Beaver  Falls,  the  upper  bench  of  6"  showing  a  hard  dull 
and  sulphurous  coal  whilst  the  bottom  bench  1'  7"  thick  is 
much  purer  and  has  made  a  compact  silvery  coke.  Along 
the  Ohio  river  it  is  generally  worthless,  though  it  retains  a 
thickness  of  from  2J'  to  3'.  At  Industry  there  is  locally  a 
very  fair  coal ;  but  below  that  point  it  is  justly  known  as 
the  "Sulphur  vein." 

The  Kittanning  (New  Brighton)  Jire  clap  is  persistently 
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found  underlying  the  Kittanning  coal,  as  noted  by  Mr. 
White,  though  it  is  generally  inferred,  on  the  testimony  of 
interval,  that  this  clay  bed  underlies  the  Lower  Kittanning 
bed,  60'  to  80'  lower  than  the  Darlington  coal.  This  clay 
bed  has  given  rise  to  an  important  industry  in  the  making 
of  fire  brick,  furnace  lining,  terra  cotta  ware,  etc.  At 
Bridgewater  a  large  amount  of  fire  brick  has  been  made  for 
the  furnaces  of  the  Mahoning  and  Shenango  valleys.  The 
clay  is  seldom  less  than  10'  and  sometimes  15'  thick ;  but 
usually  not  more  than  from  6'  to  7'  is  used,  as  the  bottom 
becomes  too  siliceous.  It  is  believed  to  be  identical  with 
the  bed  of  clay  so  extensively  worked  along  the  Ohio  river 
in  Ohio. 

The  Ferriferoibs  limestone  is  again  the  most  character- 
istic stratum  in  the  series  It  is  the  largest,  purest  and  most 
massive  limestone  and  always  possesses  a  peculiarity  of 
composition  and  organic  remains  which  assist  in  distin- 
guishing it. 

Near  the  mouth  of  Brash  creek  on  the  Connoquenessing 
it  is  only  1'  to  3'  thick ;  but  it  soon  begins  to  increase  in 
size  westward  and  in  three  miles  below  its  point  of  first 
appearance  it  makes  huge  cliffs  along  the  stream,  20'  to  25' 
thick.  It  maintains  this  unusual  development  to  the 
mouth  of  the  creek,  and  thence  down  the  Big  Beaver  to  the 
old  Homewood  furnace  it  carries  a  thickness  of  15',  soon 
rapidly  thinning  away  to  a  feather  edge  on  top  of  the 
Homewood  sandstone  so  splendidly  developed  at  Home- 
wood  station.  Persistent  as  a  bed  1'  to  2'  thick  it  can  be 
followed  down  to  New  Brighton,  where  as  three  members 
divided  by  beds  of  shale  it  carries  a  thickness  of  8'.  Along 
the  Ohio  it  becomes  thicker  and  more  massive  until  at 
Vanport,  3  miles  below  the  mouth  of  Big  Beaver,  it  is 
magnificently  opened  at  Tygart's  quarry  18'  thick,  carrying 
only  1'  of  shale  between  its  two  upper  gray  limestone 
benches,  7'  and  6'  thick,  with  blue  limestone  at  the  bottom 
5'  thick.  At  Allen's  quarry,  near  Industry  it  is  15'  thick  ; 
but  passing  down  the  river  it  becomes  gradually  sandy  and 
earthy,  leaving  a  layer  of  liniestone  on  top  only  6''  thick. 


2402  GEOLOGICAL   SURVEY   OE  PENNSYLVANIA. 

Near  the  Ohio  line  at  the  mouth  of  Little  Beaver  it  is  1' 
thick  and  60' below  the  "  Kittanning  coal :"  this  bed  therefor 
should  undoudtedly  be  regarded  as  the  Middle  Kittanning 
coal. 

The  Scrubgrass  coal  or  Upper  Clarion  bed  seemed  to 
have  no  representation  in  Beaver  Co.  The  Clarion  coal 
proper  is  likewise  without  commercial  representation,  al- 
though present  as  a  bed  1^'  thick  on  the  Connoquenessing, 
and  seldom  more  than  1'  thick  along  the  Big  Beaver,  where 
it  is  nearly  always  found  at  20'  to  30'  below  the  Ferrifer- 
ous limestone.  Here  it  rests  upon  a  large  bed  of  fire  clay 
7'  to  10'  thick,  the  lower  part  non-plastic. 

The  Brookmlle  coal  is  frequently  seen  along  the  Big 
Beaver,  resting  with  its  underlying  fire  clay  immediately 
upon  the  Homewood  (Piedmont)  sandstone,  about  30'  to 
50'  beneath  the  Clarion  coal. 

Above  Beaver  Falls  it  shows  a  worthless  bed  of  two 
benches,  1'  2"  and  0'  7"  separated  by  3'  of  shale.  It  was 
once  mined  at  the  mouth  of  Brady's  run,  below  New 
Brighton,  where  it  was  3'  thick ;  but  the  opening  has  been 
long  abandoned  and  the  coal  was  reported  to  be  quite  slaty. 
Both  this  coal  and  the  Clarion  bed  thin  away  along  the 
Ohio  river,  so  that  in  the  Smith's  Ferry  section  they  are 
represented  by  bituminous  shale. 

South  of  the  Ohio  river  the  top  of  the  Lower  Productive 
group  is  exposed  along  the  river  from  Big  Sewickley  creek 
on  the  Allegheny  Co.  line  to  the  Ohio  state  line,  and  on 
Raccoon  and  Mill  creeks. 

The  Mahoning  sandstone  is  a  very  variable  rock,  some- 
times occurring  in  cliffs  70'  or  80'  high,  while  elsewhere  it 
is  a  poor  flaggy  sandstone  and  sandy  shale  barely  30'  thick 
It  passes  under  Raccoon  creek  near  Independence  and 
forms  cliffs  along  that  stream.  Near  its  base  it  shows 
pebbles  in  a  conglomerate  mass  as  large  as  a  hazel  nut. 

Bed  E  is  sometimes  absent,  sometimes  only  6"  thick, 
while  at  its  extreme  development  it  shows  a  mass  of  coal 
and  shale  11'  6"  thick.  Near  Moffat's  mill  on  Raccoon 
creek  it  is  2' 5"  thick;  at  Swearingen's  coal  works  at 
Hookstown  on  Mill  creek  it  is  5'  7"  thick,  with  4"  top  shaly 
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coal ;  1'  bituminous  shale ;  3'  6"  coal ;  3"  clay  and  6"  of 
coal.  Near  the  mouth  of  Service  creek  on  Raccoon  it  is  11' 
6",  with  however  only  6"  of  top  coal  and  1'  of  bottom  coal 
to  represent  the  fuel  portion  of  the  bed.  The  Freeport 
limestone  is  quite  persistent,  but  the  Lower  Freeport  coal 
is  identified  with  difficulty  and  never  more  than  10"  thick. 

The  Freeport  sandstone  is  micaceous  but  compact  and 
never  less  than  75'  thick.  The  Kittanning  coal  rises  from 
the  river  1^  miles  above  Freedom,  and  southward  becomes 
so  bad  as  to  be  known  as  the  "Sulphur  vein."  It  is  3'  thick 
at  mouth  of  Raccoon ;  2'  1"  at  Philipsburg  and  Q-eorge- 
town.  Beneath  it  is  an  important  bed  of  fireclay,  which  is 
manufactured  into  fire  brick  at  Philipsburg,  and  the  Fer- 
riferous limestone,  though  largely  concealed,  is  well  ex- 
posed 2i  miles  below  Raccoon  creek,  where  it  is  12'  thick. 
Down  the  river  it  thins  and  becomes  impure  and  consists  of 
only  1'  of  impure  limestone,  with  a  cone-in-cone  structure, 
whereas  on  Allen's  property  it  is  a  compact  rock,  wonder- 
fully rich  in  fossils  and  yields  an  excellent  lime. 

The  various  analyses  of  coal,  cannel,  coke,  clay,  limestone 
and  ore  from  Butler  and  Beaver  Cos.  will  be  found  at  the 
end  of  report  Q,  pages  275  to  283. 

No.  XIII  in  Allegheny  County.'^ 

The  Lower  Productine  Measures  have  a  comparatively 
limited  outspread  in  this  county,  confined  almost  en- 
tirely to  the  district  bordering  on  the  Allegheny  river  around 
Tarentum  and  to  a  limited  area  over  the  Brady's  Bend 
axis. 

In  Fawn  twp.,  2  miles  below  Burke's  mill,  the  Freeport 
upper  coal  shows  3'  8"  thick,  of  which  the  top  6"  is  shaly 
and  the  balance  contains  1"  of  slate  3"above  floor ;  Burtner 
farm.  The  coal  is  fair,  but  somewhat  pyritous.  After 
passing  beneath  water  it  again  appears  at  the  Methodist  Camp 
meeting  ground  3'  6"  thick,  with  same  divisions;  separated 
by  15'  from  its  limestone  7'  thick,  with  three  bands  of  lime- 

*Inoluded  in  Prof.  1.  C.  White's  report  Q,   on  North  Allegheny.    For  il- 
lustrations see  plates  462  and  463. 
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stone  2',  2',  and  1'  5"  and  two  bands  of  shale  1'  3''  and  3" 
thick.  It  is  extensively  mined  by  Mr.  Pugh,  but  contains 
oonsiderable  sulphur.  Passing  up  Bull  creek  the  coal  is 
frequently  seen,  and  on  Bandy's  land  a  section  shows  the 
bed  4';  the  limestone  12'  lower  and  5'  thick  and  the  Free- 
port  lower  coal  D  1'  6"  still  45'  lower.  Mr.  Woodrow  mines 
the  upper  coal  higher  up  on  McDowell's  run  4'  9'' 
thick,  the  top  11"  slaty  and  the  main  coal  carrying  two 
thin  binders.  It  is  also  mined  by  Messrs.  Kennedy,  Sum- 
mons, Hill  and  others  and  finally  by  Mr.  McDowell  4'  2" 
thick  with  its  two  binders  and  6"  of  slaty  top  coal,  separ- 
ated by  3'  of  clay  from  its  limestone  2'  thick. 

In  East  Deer  twp.  next  south  along  the  river  the  Free- 
port  upper  coal  shows  below  Robertson's  run  at  Bailie 
Bros,  salt  works,  where  the  Ferriferous  limestone  12'  thick 
was  struck  in  a  well  272'  below  bed  E.  A  section  of  bed 
shows  9'  6"  thick,  carrying  2'  of  top  cannel;  coal  2'  9'';  slate 
and  bony  coal  0'  8";  coal  2'  10"  and  two  small  binders  in 
bottom  1'  4"  coal.  The  coal  is  good  and  rich  in  bituminous 
matter.  At  Hitestown  the  bed  is  10'  thick  the  two  upper 
main  benches  being  3'  thick,  separated  by  7''  of  bone  and 
slate  and  bottom  bench  1'  3"  with  two  thin  binders.  This 
great  development  of  bed  E  commences  i  a  mile  above 
Hitestown,  above  which  place  the  bed  is  only  4'  thick. 

In  West  Deer  twp.  it  is  elevated  by  the  Fifth  axis  on 
Bull  creek  and  Big  Deer,  and  at  Mr.  Brewer's  on  the 
former  stream  shows  10'  6".  The  top  cannel  is  2';  the  two 
main  benches  2'  8"  and  4'  separated  by  1'  6"  of  shale  ;  then 
i"  parting  and  5"  bottom  coal.  Only  the  lower  part  is  fit 
for  mining ;  the  upper  is  slaty.  There  have  been  many 
openings  here  in  "Coal  Hill."  Down  stream  at  the  Daw- 
son mine  it  shows  its  normal  section  4  'thick,  with  6"  of  top 
slaty  coal ;  3'  of  good  coal ;  0^''  slate  and  5"  bottom  coal. 
The  bed  is  clean  and  free  from  sulphur.  On  Big  Deer,  1 
mile  below  the  Brady's  Bend  axis,  it  shows  on  Martin's 
property  6'  to  9'  thick,  but  only  the  lower  part  3'  6"  with  a 
thin  binder  6"  above  floor  is  mined,  the  upper  part  vary- 
ing "jfrom^l'  to  4'  thick. 

In  Shaler  twp.  on  Pine  creek  under  the  Fifth  axis  at 
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Shaw's  mill  the  coal  is  7' 6"  thick;  a  top  bench  3';  slate 
and  coal  1',  coal  3',  slate  Oi"  and  bottom  coal  6".  The  up- 
per bench  is  fair ;  the  lower  bench  much  better.  On  Miller's 
land  1  mile  above  Shaw's  it  is  4'  8";  but  again  only  its  low- 
est division  is  workable  and  good.  Further  north  the  bed 
thins  away  rapidly,  being  3'  thicis  at  Huber's.  The  lime- 
stone is  hard,  compact  and  contains  considerable  iron. 

At  Sharpsburg  the  Freeeport  upper  coal  is  from  80'  to 
100'  below  the  river  ;  but  ascending  Pine  creek  the  meas- 
ures rise  rapidly  on  to  the  Brady's  Bend  axis,  exposing 
bed  E  along  the  P.  &  W.  R.  E.  from  above  Glenshaw  to 
Bryant  station  in  Hampton.  At  Grlenshaw  the  coal  has 
been  mined  by  a  shallow  shaft  largely  to  coal  engines. 
Quite  an  area  of  good  thick  coal  was  found  at  the  bottom 
of  the  shaft,  some  of  it  10'  thick  with  partings ;  but  in 
every  direction  the  coal  was  displaced  by  a,  sand  fault  so 
that  entries  have  been  run  for  long  distances  in  rock  with- 
out yielding  any  coal  whatever.  The  coal  itself  is  similar  in 
character  to  Deer  creek  and  Hitestown.  Further  north  in 
Hampton  twp.  the  bed  thins  out  almost  to  nothing.  The 
axis  crosses  near  the  head  of  Gourdhead  run  at  Mrs.  Mey- 
er's, where  the  Lower  Freeport  bed  D  is  just  lifted  above 
creek  level,  2'  thick,  and  35'  below  bed  E.  In  Harmer  twp. 
bed  E  is  shafted  upon  under  the  Verona  axis  on  the  river 
and  careful  levels  prove  its  interval  below  the  Pittsburgh 
coal  to  be  660'. 

In  all  southern  and  western  Allegheny,  as  well  as  in 
Washington  and  Grreene  Cos. ,  the  Lower  Produetixie  meas- 
ures are  entirely  buried  from  sight. 
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CHAPTER  CXXV. 


iVb.  XIV.     The  Barren  Measures  or  Pittsburgh  Series*. 

The  Barren  Measures  or  Pittsburgh  Series  Bo.  XIV  is 
a  name  assigned  to  a  group  of  rocks  not  far  from  600' 
thickf,  separating  the  Lower  and  Upper  Productive  Coal 
Series,  and  limited  by  the  horizons  of  the  Upper  Freeport 
coal  below  and  the  great  Pittsburg  coal  above  :t ;  some  ob- 
servers preferring  however  to  throw  the  Mahoning  sand- 
stone at  its  base  into  the  top  of  the  Lower  Productive  Series. 

The  group  is  broadly  divisible  into  two  very  different 
members ;  an  upper,  composed  largely  of  shaly  red  beds 
and  thin  sandstones,  creating  by  erosion  a  pleasing,  round- 
ed topography ;  and  a  lower,  largely  massive  sandstones, 
making  rugged  scenery  and  deeply  marked  topography. 

The  coal  beds  are  noted  for  their  variability  and  general 
worth  lessness  in  Pennsylvania ;   and  any  economic  value 

•These  rocks  are  caUed  by  Prof.  White  the  "Elk  River  Series"  in  West 
Virginia,  where  they  contain  several  important  and  persistent  coal  beds ; 
but  in  Pennsylvania  the  entire  group  is  wanting  in  merchantable  coal, 
there  not  being  a  single  mine  in  operation  at  date  of  present  writing  ( 1894) . 
But  to  the  geologist  the  group  is  not  without  interest;  it  certainly  holds  sev- 
eral distinct  and  strongly  characterized  coal  beds,  especially  in  Somerset 
county;  and  the  peculiar  "crinoidal  limestone"  deposit,  near  its  center, 
marking  a  distinct  change  in  the  form  of  fossil  life  above  and  below,  will 
always  have  a  classic  importance  to  the  scientist.  But  as  the  work  of  the 
Geological  Survey  was  mainly  directed  towards  the  development  of  the 
practical  and  economical  geology  of  the  State,  for  the  immediate  benefit  of 
its  citizens,  comparatively  little  attention  was  devoted  to  a  series  of  rocks 
devoid  of  all  mineral  wealth. 

t  Recent  diamond  drill  holes  in  Cambria  Co.  would  suggest  that  this 
group  may  have  swelled  to  at  least  1000'  thick  along  the  west  flank  of  the 
Allegheny  mountain. 

t  Along  the  Allegheny  river,  north  ot  Pittsburgh,  these  two  coals  are 
about  660'  apart. 


d'  Inmlliers.]    no.  xiv  the  riTTSBUEGH  series.         2407 

in  the  series  is  attached  to  the  great  sandstone  (building) 
deposits.  The  few  limestone  beds  are  thin  and  sporadic 
and  like  the  coals,  are  of  meagre  value.  The  group  is  es- 
pecially well  exposed  along  the  Monongahela  river  above 
and  below  Pittsburgh  and  on  some  of  its  main  tributaries 
southward  towards  West  Virginia ;  but  the  series  is  wide- 
spread, outcropping  in  whole  or  in  part  through  many  of 
the  separate  basins  eastward  to  the  Allegheny  Mt.,  espec- 
ially south  of  the  West  Branch  of  the  Susquehanna  river. 

The  principal  coal  beds  are  named  from  above  downwards: 
Little  Pittsburgh,  Elk  Lick,  Bakerstown,  Masontown 
and  Qallitzin,  with  several  others  of  less  importance  and 
outspread. 

The  Little  Pittsburgh  coal  is  more  persistent  in  Penn- 
sylvania than  further  south.  It  seldom  exceeds  2';  in  few 
places  swelling  up  to  4'  in  thickness.  Sometimes  a  couple 
of  thin  limestone  beds  occur  beneath  it  through  the  interval 
of  shales  down  to  the  first  conspicuous  {Co'rvnellsville\ 
sandstone  deposit.  The  latter  is  frequently  conglomerate, 
and  was  named  from  its  typical  exposure  on  the  Yough- 
iogheny  river.  Its  top  averages  40'  to  60'  beneath  the 
Pittsburgh  coal  and  it  varies  from  25'  to  50'  in  thickness, 
sometimes  shale  or  flags. 

The  second  great  {Morgantown)  sandstone  is  an  especially 
prominent  horizon,  occurring  about  200'  below  the  Pitts- 
burgh coal  and  25'  thick.  It  is  the  "first  oil  rock"  of  the 
Dunkard  Creek  region  along  the  West  Virginia  line  and 
some  wells  in  it  have  yielded  largely;  but  in  Washington 
county,  where  it  is  from  500'  to  1000'  beneath  the  surface, 
and  from  35'  to  50'  thick,  it  generally  contains  salt  water. 

The  Elk  Lick  coal  immediately  underlies  this  sandstone, 
and  is  one  of  the  few  fairly  persistent  coals  of  the  series. 
Still  its  character  is  very  variable  and  thousands  of  dollars 
have  been  sunk  in  vain  attempts  to  explore  its  attractive 
surface  appearance  under  ground.  It  has  been  mined  in 
past  years  in  Somerset  county,  4  feet  thick,  where  it  was 
closely  studied  by  the  Messrs.  Piatt  and  its  proper  geologi- 
cal   horizon     first    correctly  fixed.     In    Westmoreland, 
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Fayette  and  Allegheny  it  seldom  exceeds  2',  Its  lime- 
stone also  attains  prominence  only  in  Somerset  county, 
where  at  a  short  interval  below  the  coal  it  showsl2'  thick. 

The  Qrinoidal  or  Oreen  Fossiliferous  limestone,  midway- 
in  the  group,  is  a  very  important  horizon  marking  (as  Prof. 
White  states,  Bulletin  65,  U.  S.  Geological  Survey,  page 
90)  "a  change  from  fresh  or  brackish  water  deposits  to 
marine  conditions."  Dr.  Stevenson  first  demonstrated  its 
usefulness  as  an  horizon  to  measure  from,  being  nearly 
equi-distant  all  through  western  Pennsylvania  from  the 
Pittsburgh  and  Freeport  coals;  and  being  so  strongly 
characterized  with  abundant  evidence  of  BracMopods  and 
Lamellibranchs,  it  can  readily  be  recognized  in  a  series  of 
rocks  so  different  lithologically  from  it.  A  coal  beneath  it, 
usually  very  thin,  swells  to  T  in  the  Berlin  basin  of  Som- 
erset county,  where  it  is  called  the  "■  Piatt  hedf  but  it  is- 
very  impure,  filled  with  slaty  layers,  and  not  persistent. 

The  Bakerstown  coal  is  another  locally  prominent  seam, 
found  from  75'  to  90'  beneath  the  Crinoidal  limestone  in. 
Allegheny  county;  3'  thick  and  slaty,  and  possibly  repre- 
senting the  Price  coal  bed  of  Somerset  county,  also  locally 
valuable,  and  4'  thick.  The  Coleman  and  Philson  coals- 
are  also  found  here,  beneath  the  Price  bed,  but  rarely 
noticed  elsewhere  in  the  State,  and  sometimes  accompanied 
by  limestones  which  Prof.  White  identifies  as  the  Cam- 
bridge limestones  of  Ohio. 

The  Masontown  coal  is  a  still  lower  stratum,  and  Prof. 
White  remarks  its  superiority  in  Preston  county,  West 
Virginia  to  the  Upper  Freeport  bed,  being  a  dry  open- 
burning  coal,  4  feet  thick.  He  thinks  it  equivalent  to  the 
Brush  Creek  coal  of  Pennsylvania,  occurring  135  feet  above 
the  Upper  Freeport,  and  a  short  distance  above  the  top  of 
the  Mahoning  sandstone. 

The  Mahoning  sandstone  generally  shows  two  divisions, 
each  40'  to  50'  thick,  with  a  shale  interval  between,  contain- 
ing a  coal  bed  and  limestone.  The  upper  division  is  usually 
the  more  massive  and  frequently  conglomerate. 

There  is  no  map  extant  showing  the  distribution  of  these^ 
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Barren  Measure  rocks  in  Pennsylvania;  but  the  individual 
county  maps  constructed  by  the  Survey  all  delineate  their 
occurrence.  In  a  general  way  their  northern  limit  may  be 
placed  in  Clearfield,  Jefferson,  Armstrong  and  Butler  conn- 
ties.  Small  patches  of  their  lowest  (Mahoning  sandstone) 
member  are  still  preserved  in  isolated  spots  in  Centre, 
Clarion  and  Elk  counties;  but  they  have  been  totally  swept 
away  from  all  northern  Pennsylvania,  where  indeed  it  has 
already  been  shown  that  frequently  the  still  lower  Alle- 
gheny Bitier  Coal  Series  JVo.  XIII  is,  only  retained  in  the 
highest  hills.  In  the  southwestern  corner  of  the  State,  in 
Greene  and  Washington  counties  and  the  long  narrow 
basins  containing  the  gas  and  coking  coals  of  Westmore- 
land and  Fayette,  they  are  largely  buried  beneath  the 
Pittsburgh  coal  and  higher  measures;  and  they  are  also 
partially  hidden  in  the  Salisbury  basin  of  Somerset.  But 
elsewhere  they  form  the  surface  rocks  through  a  very  large 
district  of  the  State ;  always  variable,  always  persistent, 
and  always  broadly  devoid  of  mineral  wealth.  East  of  the 
Alleghenies  they  are  totally  wanting  except  in  the  Broad 
Top  Coal  Basin  of  Huntingdon  and  Bedford  counties. 

In  this  field  the  highest  beds  of  the  series  are  retained  in 
the  Dudley  basin;  but  they  are  poorly  exposed,  except  a. 
massive  sandstone,  coming  in  75'  above  the  Dudley  coal,  a 
slaty  bed  which  occurs  a  few  feet  above  the  top  of  the  Up- 
per Mahoning  sandstone,  and  100'  to  125'  above  the  Kelley 
(Upper  Freeport?)  coalE.  Various  vertical  sections  of 
these  Barren  Measures  in  this  field  are  shown  in  connec- 
tion with  the  underlying  coal  series  in  plates  396  to  402. 
The  general  section  already  given  in  the  early  pages  of  this 
report  shows  520'  of  the  Barren  Measures  exposed  at 
Bound  Knob ;  but  this  is  far  more  than  is  usual  for  the 
district. 

The  Mahoning  sandstone  is  the  chief  rock  of  the  series.* 
It  is  the  "Top  Book"  of  the  miners,  preserving  the  coal 

*  As  exhibited  in  Huntingdon  Co.,  it  consists  ol  two  members ;  an  upper 
buffish-gray,  rather  massive  sandstone,  seldom  j-ebbly,  sometimes  flaggy 
or  even  shaly,  50'  to  60'  thick ;  and  a  lower,  very  n  asslve  gray  rock,  often  a 
mass  of  white  pebbles,  25'  to  30'  thick. 
17* 
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from  erosion.  But  in  Bedford  the  upper  member  is  also 
massive  and  sometimes  a  distinct  conglomerate.  Between 
these  two  members  there  frequently  occurs  a  generally- 
worthless  coal  bed,  li'  to  3'  thick,  locally  known  as  the 
Bpear  hed  and  the  equivalent  of  the  GaUitzin  coal  of  Cam- 
bria. It  is  called  the  ''Twin  seam,''  from  the  fact  that  it 
is  often  double,  carrying  a  thick  clay  parting.  It  thins 
away  northward  and  is  absent  in  Huntingdon  Co.  On  Big 
Sandy,  below  the  mouth  of  Long  run,  in  Bedford  Co.,  it 
occurs  in  pockets,  1'  to  10'  thick,  and  though  severely 
crushed  and  broken  into  lenticular  fragments,  it  is  of  good 
quality  and  much  used  for  domestic  purposes. 

In  Centre  Co.  in  the  few  patches  left  in  the  heart  of  the 
First  and  Second  basins,  the  Barren  Measures  (Mahoning^ 
sandstone  mem  ber)  show  argillaceous  slates  and  shales  and 
occasionally  a  gritty  sandstone — so  imperfect  in  the  section 
that  the  Gallitzin  coal,  usually  occurring  55'  to  60'  above 
the  Freeport  upper  bed  E,  was  nowhere  identified  and  the 
whole  Mahoning  sandstone  mass  has  greatly  deteriorated. 

In  Clearfield  Co.  these  rocks  are  found  only  in  a  few 
districts,  the  vignette  map  (plate  409)  clearly  showing  their 
outspread  and  relationship  to  the  underlying  coal  and  con- 
glomerate series,  Nos.  XIII  and  XII. 

The  Barren  Measures  are  found  capping  the  highest 
summits  along  Bloomington  ridge  south  of  Curwensville 
and  Clearfield,  and  also  in  the  trough  of  the  Anson  ville  sub- 
basin.  They  cover  a  considerable  area  in  Beccarria  and 
Geulich  twps.  These  rocks  are  readily  recognized  by  cer- 
tain peculiarities  they  have  in  marked  contrast  to  the  shales, 
and  slates  of  the  Lower  Productive  Measures.  The  lower 
part  of  the  series  is  commonly  of  a  light  gray  or  lead  color,, 
eroding  in  smooth  rounded  knolls,  identified  by : 

First.  Being  found  above  a  hard  sandstone  and  con- 
glomerate (the  Mahoning)  beneath  which  soft  rocks,  with 
coal  beds,  are  found  for  at  least  180'  to  200'.  Second.  By 
the  usual  absence  from  them  of  valuable  coal  beds  and  thick 
beds  of  fire  clay.  Third.  By  the  presence  of  one  or  two- 
thin  limestone  beds  a  short  distance  above  the  Mahoningr 
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sandstone.  Only  one  important  coal  bed  occurs  in  this  dis- 
trict, its  horizon  doubtful,  but  either  the  Oallitzin  or  Phil- 
son  bed.  It  is  commonly  from  2'  to  2^'  thick,  but  along 
Muddy  creek  reaches  and  even  exceeds  3',  thus  becoming 
a  valuable  bed.     It  yields  an  excellent  hard  and  black  coal. 

In  the  Third  Basin  the  Barren  Measures  are  spread  out 
over  parts  of  Brady,  Sandy  and  Huston  twps.  In  many 
parts  of  this  county,  especially  in  the  First  basin,  the. 
MaJwrdng  sandstone  on  top  of  the  coal  measures  strongly 
resembles  the  Homewood  sandstone  (top  of  No.  XII)  at 
their  base. 

They  impress  upon  the  surface  of  the  county  the  same  topo- 
graphical features  andboth  are  often  quite  coarse  andpebbly 

The  failure  to  distinguish  between  them  in  the  early  years 
of  the  Survey  led  to  the  greatest  errors  in  delineating  the 
productive  coal  areas,  as  the  two  sand  rocks  are  really  300' 
to  400'  apart.  The  Barren  Measures  occur  mainly  in  the 
highest  lands  in  the  deeper  portions  of  the  First  and  Third 
basins,  and  aggregate  about  200'.  In  the  Houtzdale-Phil- 
ipsburg  basin  the  Mahoning  sandstone  is  a  pebbly  rock  or 
conglomerate  along  the  Amesville  ridge  on  the  south,  north- 
east of  Coal  run  ;  but  coming  east  towards  the  centre  of  the 
basin  it  loses  its  conglomerate  nature  and  becomes  a  fine  or 
coarse-grained  whitish  sandstone ;  sometimes  shaly  or  fri 
able,  and  sometimes  entirely  replaced  by  slate  and  shale. 

The  Gallitzin  coal  has  been  worked  in  the  neighborhood 
of  Utahville,  near  the  Cambria  Co.  line,  from  2'  to  3'  thick. 

In  the  southwest  corner  of  the  county  in  Burnside  twp. 
(Third  Basin)  the  Mahoning  sandstone  is  a  massive  con- 
glomerate capping  the  hill  summits  east  of  Cherry  Tree, 
300'  to  350'  above  the  river. 

The  various  vertical  sections  of  the  Lower  Productive 
group  No.  XIII  in  Clearfield  (on  plates  412  and  413)  show 
the  presence  of,  character,  and  thickness  of  this  Mahoning 
sandstone  and  overlying  Barren  Measure >ocks. 
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Ifo.  XI V  in  Cambria  County. 

In  this  county  the  Barren  Measures  fill  nearly  the  whole 
of  the  First  and  Second  and  part  of  the  Third  basins.  The 
Allegheny  Mountain  and  the  Laurel  Hill  uplifts  have  laid 
bare  complete  sections  of  the  underlying  coal  measures, 
which  have  been  likewise  eroded  and  exposed  along  the 
branches  of  Clearfield  creek  and  the  Susquehanna  in  the 
northern  end,  and  along  Black  Lick  and  the  Conemaugh 
in  the  center  and  south  ends.  But  throughout  the  vast 
areas  over  which  the  Barren  Measures  spread  as  surface 
rocks  they  are  totally  devoid  of  workable  coal  beds,  and 
contain  only  one  or  two  thin  limestones  to  give  them  any 
value  whatever.*  Nevertheless  recent  borings  through 
these  measures  along  the  Pennsylvania  E,.  E,.  would  cer- 
tainly seem  to  indicate  their  increased  thickness  (up  to 
1000')  as  that  interval  occurs  between  the  highest  hill  sum- 
mits (devoid  oi  the  Pittsburgh  coal)  and  the  underlying 
Freeport  coal  E. 

The  Mahoning  sandstone  in  the  trough  of  the  First  basin 
seems  to  be  largely  replaced  by  shale  ;  but  it  becomes  more 
massive  west  of  the  Viaduct  axis,  and  has  been  extensively 
quarried  for  ballast  and  building  purposes  along  the  Penna. 
R.  R.  west  of  Summerhill.  In  the  Cresson  shaft  300'  of 
these  measures  have  been  cut,t  showing  the  Oallitzin  coal 
V  0"  thick,  110'  above  bed  E,  the  intervening  lower  Mahon- 
ing being  largelj''  hard  gray  sandstone,  with  beds  of  fire 
clay  9'  0"  (under  Gallitzin  coal);  8'0";  5'  0"  and  4'  6''  thick. 
The  upper  Mahoning,  63'  thick,  shows  four  layers  of  hard 

*In  a  section  of  534'  above  coal  E  on  Vtie  Conemaugh  (in  the  First  Basin) 
there  occurs  on  top  about  75'  of  slaty  material  holding  two  bands  of  "fire 
clay  streaked  with  limestone"  near  the  bottom,  separated  by  4'  of  slate; 
then  three  bands  of  sandstone  25',  7|'  and  5'  separated  by  thin  slates ;  10'  of 
black  slate ;  10"  of  coal ;  nearly  100'  of  light  slate  in  thin  beds,  carrying 
many  streaks  of  fire  clay  and  some  thin  limestone ;  about  60'  of  hard  sand- 
stone, streaks  of  slate  and  60'  of  tine  grained  slaty  sandstone;  25'  of  hard 
conglomeratic  sandstone ;  20'  of  slaty  sandstone ;  and  250'  of  light  color 
slfite,  carrying  thin  streaks  of  sandstone,  to  represent  the  Mahoning  mem- 
bars. 

t  See  detailed  section,  plate  465. 
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blue,  black  and  gray  sandstone,  two  of  them  34'  and  48' 
thick.  Above  these  the  measures  are  largely  slate.  Other 
sections  of  these  rocks,  so  far  as  exposed,  in  the  Carroll- 
town  and  St.  Boniface  district ;  at  Johnstown  and  along 
Penna.  R.  R.  may  be  seen  on  plates  465  and  466. 

The  whole  series  in  this  county  contains  little  of  interest 
in  the  If^irsi  basin  which  is  all  the  more  strange  in  the 
light  of  the  splendid  development  of  this  group  in  Somerset 
Co.  immediately  adjoining  on  the  south  ;  but  in  the  Second 
or  Johnstown  basin  importance  was  formerly  attached  to 
this  group  by  reason  of  their  containing  certain  beds  of  iron 
ore,  no  longer  mined  in  the  presence  of  the  rich  Lake  ores, 
but  significant  as  being  one  of  the  principal  reasons  for 
the  location  of  the  great  Cambria  Iron  Works,  which  com- 
pany sought  this  uninviting  location  largely  because  of  the 
close  relationship  of  these  ores  to  the  underlying  coal  beds 
of  the  Lower  Productive  Series.  The  Mahoning  sandstone 
here  is  a  tripple  formation,  separated  by  large  masses  of 
shales,  within  which  these  ores  occured  as  carbonate  iron 
ore  or  iron  stone.*  The  following  section  shows  the  char- 
acter of  the  Mahoning  sandstone  group  (plate  465) : 

White  thin  bedded  sandstone, 26'  0" 

Shales,  drab  colored, 13'    0" 

Massive  drab  sandstone  forming  cliff, 20'  0" 

Coal, 0'  3" 

Shale,  drab  colored, 4'  0" 

Drab  sandstone, 7'  0" 

Slates, 2'  0' 

Johnstown  iron  ore,     2'  0" 

Flesh  and  drab  colored  shales, 13'  0" 

Iron  stained  shales, 9'  0" 

Calcareous  m'0«  ore,  not  worked, 0'  10  ' 

Fire  clay 2'  0  ' 

Soft,  drab  shales, 8'  0'' 

Fire  clay  shales,    ........  ^ 4'  0" 

Sandstone,  massive, 15'  0" 

The  ore  band  yields,  on  an  average,  30^  to  35^  of  metallic 
iron.     It  is  found  only  in  the  centre  of  the  basin,  mainly 

*  These  same  ores  formed  in  part  the  stock  for  the  large  iron  Industry  at 
Fairchance  in  Fayette  Co.,  where  they  were  formerly  mixed  with  the 
"Pittsburgh  ores"  obtained  higher  in  the  Barren  Measures,  beneath  the 
Pittsburgh  coal  bed,  to  be  presently  described. 
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along  the  north,  bank  of  the  Conemaugh,  its  eastern  out- 
crop at  Conemaugh  station,  high  in  the  hills,  from  whence 
it  descends  westward  nearly  to  water  level  at  Hinckston's 
run,  only  to  rise  again  on  the  flank  of  Laurel  hill.  Its 
position  and  relationship  to  the  underlying  Allegheny 
Rimr  coal  series  at  Johnstown  is  well  shown  in  cross-sec- 
tion on  plate  466. 

The  ore  bed  varies  little  from  52'  above  bed  E.  It  also 
occurs  south  on  Mill  creek  where  it  was  once  extensively 
stripped,  and  at  the  old  Cambria  furnace  at  the  base  of 
Laurel  hill.  There  is  also  a  band  of  siliceous  iron  ore  180' 
higher  in  the  series.  The  bed  worked  at  Johnstown  is  di- 
vided into  two  bands  by  fire  clay  shale,  1''  to  1'  thick.  The 
upper  bench  is  richer  than  the  lower,  the  latter  being  cal- 
ciferous  ;  and  both  bands  contain  sufficient  lime  to  be  self- 
fluxing.  The  ore  wag  calcined  before  being  put  into  the 
furnace.  The  bed  is  underlaid  by  slace  and  oxidizes  rap- 
idly at  the  outcrop,  changing  from  dove  color  to  a  reddish 
brown.  Local  rolls  and  squeezes  abound  in  the  mine  open- 
ings, the  ore  averaging  about  2'  thick.  The  Mill  creek  de- 
posit is  very  regular,  but  contains  rather  less  iron  and  more 
silica. 

The  Barren  Measures  in  this  Second  basin  occur  much 
more  abundantly  north  of  the  Conemaugh,  reaching  far  up 
the  flank  of  the  Laurel  Hill  axis.  Around  Ebensburg  they 
spread  over  into  the  First  basin,  whilst  in  north  Cambria 
they  arch  over  the  axis  itself  in  Susquehanna  twp.,  and 
largely  fill  the  Third  basin  except  at  stream  level.  The 
Johnstown  iron  ore  was  also  found  in  this  trough  near  the 
forks  of  Black  Lick  and  largely  ysed  at  the  old  Ritter  fur- 
nace. 

No.  XIV  in  Somerset  County. 

In  the  Wellersburg  basin,  the  Barren  Measures  occupy 
a  considerable  area  of  the  uplands  extending  from  the 
Maryland  line  to  a  point  about  two  miles  north  of  Ken- 
nell's  Mill  run,  with  several  small  coal  beds.  Four  of  them 
appear  in  the  hills  around  Wellersburg,  but  do  not  give 
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much  promise  of  value  ;  and  a  vertical  section  of  this  group 
will  be  found  in  plate  421  and  plate  467. 

The  Wellershurg  coal  bed,  or  top  seam  of  the  series,  lies 
about  430'  beneath  the  Pittsburgh  bed,  corresponding  in 
geological  position  to  the  Berlin  hed  of  the  Salisbury  ba- 
sin, and  has  been  mined  for  local  use  in  two  benches,  2^'  and  2' 
thick,  separated  by  a  blue  slate  from  6"  to  2^'  thick.  The 
second  bed  lies  50'  lower  and  would  correspond  in  position 
with  the  Coleman  hed  at  Berlin  ;  but  the  latter  seam  has  a 
3'  limestone  under  it,  while  this  Wellersburg  coal  has  a 
2'  limestone  for  a  roof.  The  third  coal  bed  lies  144'  be- 
neath the  Wellersburg  bed,  reported  3'  thick,  and  has  been 
provisionally  compared  with  the  Philson  hed  of  Berlin, 
which  however  lies  only  about  100'  beneath  the  Price,  and 
has  moreover  a  well  defined  limestone  under  it  which  does 
not  exist  here.  The  fourth  coal  bed  lies  about  95'  lower, 
2'  4"  thick,  with  a  limestone  floor,  with  nothing  to  corres- 
pond with  it  as  a  coal  bed  at  Berlin.  It  is  not  likely  that 
these  Barren  Measure  coals  will  have  a  market  value  for  a 
long  time  to  come,  and  as  both  the  coal  beds  and  the  lime- 
stones which  accompany  them  are  so  notoriously  liable  to 
the  greatest  variation,  we  are  in  no  condition  for  determin- 
ing their  identity  with  parallel  beds  in  the  adjoining  basin 
west. 

In  the  Salishary  hasin  the  Barren  Measures  have  a  wide 
outspread  between  the  two  groups  of  Productive  coals  ;  but 
they  are  only  imperfectly  exposed.     (Section  on  plate  467). 

The  Price  coal  hed,  2'  thick,  160'  below  the  Elk  Lick 
limestone  and  385'  below  the  Pittsburgh  coal,  can  be  readily 
identified  along  the  railroad,  with  the  same  characteristics 
it  shows  on  Blue  Lick.  The  Blk  Lick  limestone,  225' 
below  the  Pittsburgh  coal,  is  regular  and  persistent  through 
this  part  of  the  field,  generally  showing  two  layers,  in  all 
about  6'  thick,  separated  by  a  thin  shale  parting,  the 
upper  bench  containing  the  best  stone. 

The.  BlJc  Lick  coal  is  usually  a  4'  bed  of  excellent  qual- 
ity, and  occurs  about  350'  above  the  Mahoning  sandstone. 
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The  Litile  Pittsburgh  coal  and  limestone,*  the  latter 
averaging  4'  to  5',  but  the  overlying  coal  apparently 
valueless,  are  both  found  at  many  points  in  this  basin. 

The  influence  of  the  geology  upon  the  agriculture  of 
Somerset  Co.  can  be  stated  in  a  very  few  words.  The 
almost  undisturbed  flatness  of  the  coal  measures  produce 
both  smooth  and  high  plateaus,  gently  rolling  glades, 
and  steep,  rocky,  sterile  and  wooded  hillsides  several 
hundred  feet  in  height. 

The  massive  limestones  of  the  Upper  Coal  Series  occur 
only  along  Salisbury  ridge;  but  they  make  a  fertile  soil  on 
the  spot,  and  furnish  abundance  of  lime  for  exportation. 
Most  of  the  county  is  a  rolling  country  of  Barren  Measures, 
with  hillsides  of  gentle  slope,  covered  with  a  deep,  though 
rather  lean  soil,  easily  improved  by  fertilizers.  The 
abundance  of  sandstone  (lilorgantown,  &c.)  above  the  Elk 
Lick  coal  bed  makes  the  hill  slopes  of  the  Salisbury  ridge. 

The  shales  and  numerous  thin  limestones  between  the 
Elk  Lick  coal  and  the  Mahoning  sandstone  produce 
soft  hill  slopes  and  wide,  low  valleys,  with  a  deep 
soil,  very  productive  where  the  limestone  beds  are  thick ; 
and  these  beds  furnish  an  amount  of  lime  for  fields  else- 
where. The  '■'■Somerset  Glades"  have  always  been  famous 
as  rich  pasture  lands.  In  the  absence  of  limestone  outcrops 
the  Barren  Measures  furnish  a  lean,  poor  soil,  and  the  use 
of  fertilizers  is  necessitated. 

In  the  Salisbury-Berlin  basin  there  is  no"'  evidence  of 
the  presence  of  these  Barren  Measure  rocks  until  along  the 
Shade-Stony  Creek  twp.  line  at  Buckstown,  although  there 
is  one  small  detached  area  above  Shade  furnace  between 
the  two  main  forks  of  Shade  creek.  As  the  basin  deepens 
southwestward,  higher  and  higher  layers  of  this  group 
come  gradually  into  the  hill  tops,  until  at  Berlin  they  have 
accumulated  to  a  depth  of  certainly  350'. 

*They  are  exposed  on  the  Saylor  property,  1  mile  west  of  Meyersdale ;  at 
the  Keystone  Coal  Co.'s  mine.  2\  miles  south-west  of  Meyersdale ;  opposite 
the  village  of  Meehanicsburg ;  on  the  Flickinger  place  2^  miles  north  of 
Salisbury  and  at  the  J.  W.  Beachy  place,  2^  miles  south-west  of  Salisbury. 
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Although  the  rocks  at  Berlin  clearly  belong  to  the  Lower 
Barren  Measure  group,  the  term  '^Barren  Measures'''' 
does  not  here  strictly  apply.  Usually  this  group,  embrac- 
ing full  550'  of  measures,  is  almost  entirely  devoid,  of  work- 
able coal  seams  ;  but  at  Berlin  an  important  series  of  work- 
able coal  beds  and  limestone  deposits  can  be  recognized  and 
traced  thence  to  Berkley's  mills  on  the  Blue  Lick,  This  is 
certainly  a  very  unusual  condition  of  things,  but  one  which 
nevertheless  prevails  with  more  or  less  persistency  through- 
out Somerset  Co.,  though  in  modified  form,  wherever  the 
basins  are  sufficiently  deep  to  permit  of  an  accumulation  of 
Barren  Measure  rocks.     (Berlin  Section,  plate  467.) 

The  coal  beds  range  from  1'  to  7'  in  thickness  ;  in  charac- 
ter taking  an  equally  wide  range.  Two  beds  only  of  the 
series  are  of  importance  in  a  mining  sense  ;  these  are  the 
first  and  third  in  descending  order.  The  rest  are  either  too 
small  or  too  slaty  to  be  mined  with  profit,  and  none  of  them 
are  worked  except  for  local  use. 

Excellent  limestone  abounds.  No  less  than  four  distinct 
bands,  two  of  which  are  10'  thick,  are  present  in  the  neigh- 
borhood of  Berlin.  All  of  these  deposits  have  been  worked 
in  turn,  and  each  has  been  found  to  yield,  when  calcined^ 
a  pure  white  lime. 

It  is  much  to  be  regretted  that  a  perfectly  accurate  and 
complete  section  of  the  entire  Lower  Barren  Measure  group 
of  rocks  cannot  be  made  at  any  one  place  in  this  basin,  for 
such  a  section  would  establish  at  once  the  precise  geological 
position  of  the  Berlin  coals.  But  from  numerous  vertical 
sections  made  at  other  points  in  Somerset  Co.,  the  geologi- 
cal horizon  of  these  coals  is  believed  to  have  been  definitely 
ascertained.  The  limestone  bands  of  the  Barren  Measures 
maintain  a  regular  thickness  with  greater  persistency  than 
the  coals,  and  being  thus  more  easily  recognized  over  wide 
areas,  are  the  safest  guides  to  identification. 

Now  the  highest  limestone  found  at  Berlin  accords  in 
position  with  the  ElTc  LicJc  limestone,  which  is  the  lowest 
limestone  deposit  above  water  level  in  the  Salisbury  region 
to  the  southwest,  and  accepting  this  identification  as  cor- 
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rect,  the  Pittsburgh  coal  bed  would  then  be  from  310'  to 
220'  above  the  surface  at  Berlin. 

By  means  of  this  connection  the  compiled  section  in  this 
bgsin  can  be  carried  without  a  break  from  a  point  about  200' 
above  the  Pittsburgh  coal  bed  down  to  within  perhaps  50' 
of  the  Mahoning  sandstone;  from  thence  to  the  Serai  Con- 
glomerate the  rocks  are  well  known.  The  developments 
between  Berlin  and  Pine  Hill  church  are  very  complete; 
by  their  aid  the  several  coal  beds  and  limestone  strata  may 
be  easily  followed  throughout  this  distance. 

A  compiled  vertical  section  of  these  Barren  Measures  in 
the  Berlin  region,  from  the  Mahoning  sandstone  at  their 
base  to  the  10'  {Elk  Lick)  limestone  bed  which  crowns  the 
hill  summits,  is  given  in  plate  467  together  with  a  series  of 
six  sections  in  different  parts  of  the  field  which  show  the 
variation  in  interval  and  character  of  this  exceedingly 
irregular  group.* 

The  PMlson  and  Coleman  beds,  respectively  the  first  and 
second  seams  in  the  Berlin  section  above  the  Mahoning 
sandstone,  crop  in  the  flat  north  of  Berlin,  both  thin  and 
identified  by  means  of  their  accompanying  limestones. 
Neither  bed  calls  for  extended  notice,  being  generally 
worthless,  although  on  Mr.  Coleman's  property  the  upper 
bed  swells  out  to  an  abnormal  mass  of  coal  and  slate  nearly 
6'  thick.  In  the  neighborhood  of  Pine  Hill  church  the 
same  bed  shows  about  3'  thick,  full  of  dirt  and  slate.  From 
thence  south-westward  to  the  valley  of  Blue  Lick  these 

*  It  must  be  remembered  that  only  about  one-half  the  group  is  shown  in 
this  section,  the  balance  of  from  210'  to  220'  being  eroded  from  the  hills  in 
this  part  of  the  district.  Indeed  iu  no  part  of  Somerset  Co.  can  a  complete 
section  of  the  Barren  Measures  be  measured  ;  but  as  the  highest  limestone 
bed  in  the  hills  between  Berlin  and  Shanksville  seems  to  correspond  geo- 
logically with  the  lowest  (Elk  Lick)  limestone  bed  lound  at  stream  level 
in  the  Salisbury  region,  it  has  been  possible  to  compile  a  complete  section 
by  uniting  these  two  groups  of  exposures,  from  which  the  entire  group  is 
assigned  a  thickness  of  from  550'  to  600'.  A  comparison  of  this  section  with 
that  made  by  Mr.  I.  C.  White  in  Beaver  Co.  will  be  found  both  interesting 
and  instructive ;  and  identifying  the  second  limestone  deposit  (in  descend- 
ing order)  at  Berlin,  with  the  Grinoidal  limestone  of  western  Pennsylvania 
the  sections  will  be  found  to  correspond  very  closely. 
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two  coals  remain  under  the  high  coiantry  which  marks  the 
center  of  the  basin.  The  Price  coal  bed  comes  60'  higher 
in  the  series,  locally  known  as  the  "Four  Foot  hed,''^  and 
necessarily  covers  a  more  limited  area  than  the  beds  just 
described.*  Though  yielding  a  somewhat  ashy  coal  it  is 
one  of  the  two  important  beds  of  this  region,  marked  by  a 
few  distinctive  and  very  persistent  features  ;  first,  its  in- 
variable slate  roof;  second,  the  small  slate  band,  parting 
the  bed  unevenly;  third,  the  softness  and  extreme  friability 
of  the  coal.  It  also  carries  sporadic  knife  edges  of  slate 
and  wedges  of  clay  material,  which  increase  the  percentage 
of  ash  in  the  coal.  It  is  still  an  open  question  whether  this 
bed  will  repay  working  on  a  large  scale  over  any  consider- 
able area,  as  in  common  with  other  coals  of  the  Barren 
Measures  it  changes  suddenly  its  size  and  character.  How- 
ever it  has  been  opened  at  a  number  of  places  for  a  local 
supply  of  fuel  for  the  town  and  the  farmers  of  the  vicinity, 
inasmuch  as  the  great  Pittsburgh  bed  is  entirely  eroded 
from  the  surface  and  the  coals  of  the  Lower  Productive 
Measures  are  everywhere  deeply  buried. 

In  the  Price  mine  it  showed  the  following  section:  coal, 
bony  0' 2";  coal,  good  1' 0";  slate,  knife  edge;  coal  1'  "2''; 
slate,  thin,  not  persistent;  coal  0'  5'';  slate  0'  3";  coal  1'.  0'', 
total  4'  0".  The  coal  is  of  columnar  structure,  and  is  j^ex- 
ceedingly  soft  and  friable,  breaking  and  crumbling  consid- 
erably in  mining.  An  analysis  shows  F.  C.  68.944^;  V.  M. 
20.330^;  sulphur  1.176^;  ash  8.680^.  The  outcrop,  follows 
down  Buffalo  creek,  keeping  far  above  water  level  and 
shooting  out  into  the  air  on  a  north-west  rise  some  distance 
below  Pine  Hill  station.  At  the  Philson  mine,  in  a  neigh- 
boring ravine,  the  bed  measures  full  4',  with  its  usual  part- 
ing of  slate,  and  shows  an  interval  of  60'  above  the  Cole- 
man bed  and  also  60'  below  the  Piatt  bed.  At  Pine  Hill 
church  it  is  far  below  the  surface. 

*Its  north-eastern  outtu-op  is  on  the  S.  Musser  farm,  1^  miles  north-east  of 
Berlin,  ■where  it  shows  an  upper  bench  a'  9",  with  a  few  thin  wedges  of 
slate;  slate  partingS"  and  a  bottom  coal  bench  1'  10".  The  bed  underlies  all 
the  high  plateau  south-west  of  Berlin  and  stretches  in  an  almost  unbroken 
sheet  towards  Pine  Hill  station  in  Buffalo  valley. 
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The  PlaU  led  is  the  largest  seam  of  the  Berlin  group, 
measuring  7',  including  all  its  partings.  It  is  rarely 
worked  however,  owing  to  the  large  and  irregular  mixture 
of  slate  as  well  as  the  enormous  quantities  of  sulphur 
which  it  contains.  Apart  from  the  wide  difference  in  char- 
acter it  shows  in  comparison  with  the  Price  coal,  the  beds 
may  be  easily  recognized  and  located  by  the  limestone 
bands  which  range  through  the  hills,  and  also  by  the  invar- 
iable interval  of  25'  separating  the  Piatt  bed  from  the  Ber-^ 
lin  seam  above  it.  In  many  openings  it  varies  from  4'  to  9 
with  its  slates. 

The  Berlin  led  is  the  highest  of  the  section  and  the  most 
valuable.  It  measures  only  about  4'  thick;  but  its  compara- 
tive freedom  from  sulphur  and  slate  renders  it  the  most  im  - 
portant  coal  of  the  series.  While  its  area  is  small  it  is  more 
largely  accessible  than  any  other  seam.  North  of  Buffalo 
creek  it  approaches  the  surface  so  closely  that  very  little 
firm  coal  can  be  obtained  from  it  in  the  vicinity  of  Berlin. 
South-west  of  the  valley,  though  confined  to  a  narrow  line 
along  the  center  of  the  trough,  it  sweeps  in  an  almost  un- 
broken sheet  past  Pine  Hill  church*  down  the  valley  of 
Blue  Lick,  going  under  water  level  at  Meyersdale,  to  re- 
main concealed  under  the  Castleman  river.  It  is  280',  more 
or  less,  below  the  Pittsburgh  bed  as  mined  in  the  Salibsary 
basin  further  south.  A  band  of  slate  divides  the  bed  un- 
equally and  nearly  6"  thick,  so  that  the  upper  coal  bench 
is  therefor  usually  left  in  the  mines.  The  lower  bench  pre- 
sents a  breast  of  clean,  pure  coal  between  3'  and  4'  thick;  of 
a  rich  lustrous  appearance;  soft,  very  friable,  and  of  pris- 
matic structure.  The  bed  underlies  a  portion  of  Berlin,  and 
is  opened  with  its  usual  section  in  numerous  places  south- 
west of  Buffalo  creek.     Crossing  that  stream  it  is  found   in 

*Froin  Pine  Hill  church  this  bed  sweeps  south-west  and  is  one  of  the  im- 
portant features  of  the  Blue  Lick  region.  It  preserves  its  characteristic 
features  here  and  maintains  the  same  general  thickness.  It  has  been  ex- 
tensively mined  by  Mr.  William  Walker,  showing  rather  more  sulphur 
than  on  Buffalo  creek  but  less  slate,  4'  3'.  The  upper  bench  of  6"  is  not 
mined;  but  the  lower  bench,  with  sulphur  \.Vo\%  and  ash  6.405%,  was 
largely  mined  and  used  in  engines  in  constructing  the  Sand  Patch  tunnel 
which  established  for  it  a  reputation  as  a  superior  steam  coal. 
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the  highest  fields  of  the  Coleman  farms  and  mined  for  local 
use  with  a  top  bench  of  3";  slate  parting  5'';  and  a  lower 
bench  of  3'  2",  yielding  on  analysis  sulphur  ,744^  and  ash 
8.390^.  It  passes  under  Pine  Hill  church  and  in  the  ra- 
vines to  the  west  it  has  been  opened  by  Mr.  S.  B.  Fritz 
with  a  section  4'  9''  thick,  the  top  bench  swelled  to  8"  and 
the  bottom  bench  to, 3' 8",  again  showing  about  the  same 
chemical  quality. 

The  Berlin  Limestone  group,  like  the  coals,  is  confined 
to  a  narrow  belt  of  land  in  the  center  of  the  trough,  with 
intervals  in  the  region  averaging  about  as  follows: — 

Limestone,  No.  XF,  Elk  Lick, 10' 0" 

Interval, 80'  0"— 90'  0" 

Limestone,  No.  Ill, 8'  0"— 10'  0" 

Interval, 135' 0"  [•29r0" 

Limestone,  No.  IT, 3'  0" 

Interval, 40'  0" 

Limestone,  No.  I, 3'  0''  J 

The  M7c  Lick  limestone,  No.  IV,  is  opened  on  Elk  Lick 
creek  in  the  Salisbury  basin  at  E.  Yoder' 8,  in  two  layers, 
separated  by  a  thin  shale  parting,  the  upper  layer  2'  6" 
thick.  The  whole  bed  usually  averages  6'.  This  bed  also 
shows  on  north  side  of  Castleman  river,  west  of  Meyers- 
dale,  and  on  Tub-mill  run.  It  is  190'  below  the  Pittsburgh 
coal  here.  The  Elk  Lick  coal  over  the  limestone  is  always 
called  a  "four  foot  bed." 

No.  XIV.    In  t7ie  Second  or  Johnstown  trough.* 

Coming  into  the  basin  from  Cambria  Co.  the  Lower  Pro- 
ductive Measures  occupy  the  valley  and  branches  of  Bens 
creek  as  far  south  and  east  as  Porwardstown  and  Davids- 
ville  ;  but  further  south  these  coal  rocks  slowly  disappear 
below  water  level  and  the  Lower  Barren  Measure  rocks 
fill  in  the  center  and  sides  of  the  basin  to  the  extent  of 
400'.  This  allows  the  £Ilk  Lick  limestone  to  come  into  the 
hill  tops  where  it  is  worked  by  Mr.  Berkey  a  short  distance 
south  of  Porwardstown,  and  where  the  Elk  Lick  coal  also 

^■"Vertical  sections  of  this  group  in  this  basin  are  given  in  plates  421  and 
426. 
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covers  a  small  area  between  Berkey's  and  Harshberger' s, 
the  same  bed  appearing  again  in  the  vicinity  of  Confluence, 
but  much  reduced  in  thickness.  The  Barren  Measures- 
continue  to  prevail  along  the  synclinal  across  the  Jenner- 
ville  pike  and  into  Somerset  twp.,  and  continue  as  the  pre- 
vailing surface  rocks  until  the  headwaters  of  Laurel  Hill 
creek  are  reached  beyond  Indiantown  in  Middle  Creek  twp. 
where  they  are  shifted  eastward  to  occupy  nearly  all  of 
Turkey  Foot  twp.  between  the  basin  and  the  Viaduct  anti- 
clinal. About  380'  of  these  rocks  are  included  in  the  hills 
around  Confluence  (Plate  426). 

The  Mahoning  sandstone,  as  a  double  deposit,  parted  by 
a  mass  of  shale  15'  thick,  is  prominent  in  the  Castleman 
section,  where  it  is  separated  from  the  Upper  Freeport  coal 
by  25'  of  soft  black  slates.  The  Rose  coal  bed  is  an  im- 
portant feature  of  the  Barren  Measures  here,  coming  in 
about  100'  above  bed  E,  but  like  all  other  coals  of  this 
group,  varying  considerably  in  thickness  over  small  areas. 
In  one  place  it  is  6'  thick  and  was  formerly  mistaken,  with 
great  loss  of  money,  for  the  Pittsburgh  coal  bed,  and  dis- 
astrously worked  as  such  at  Ursina.  Though  persistent  it 
is  commercially  a  worthless  bed.  A  few  thin  streaks  of 
coal  occur  at  various  intervals  between  this  bed  and  the 
topmost  (Elk  Lick)  limestone  capping  the  section  380'  above 
bedE. 

At  Harnedsville,  Ursina  and  Confluence  it  is  accompanied 
by  its  overlying  JElJc  Lick  coal ;  but  as  the  limestone  bed 
usually  forms  the  summits  of  the  highest  hills,  only  a  trace 
of  the  original  coal  bed  remains  in  this  district.  When  it 
does  occur  it  shows  about  2^'  thick.  The  JoTinstown  iron 
ore  of  the  Barren  Measures  is  not  identified  in  Somerset  Co. 

No.  XIY  in  Jefferson  County. 

In  many  localities  where  these  rocks  are  shown  to  occur 
by  colored  tint  on  the  county  map,  only  the  Mahoning 
sandstone  or  base  of  the  group  exists.  Their  greatest 
thickness  is  at  Punxsuatawney,  showing  a  succession  of 
sandstone  layers  with  slates  and  shales,  the  latter  predomi- 
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nating  where  there  is  any  considerable  accumulation  of  the 
group.  There  are  some  insignificant  coal  beds  in  these 
measures  ;  but  no  iron  ore  beds  to  speak  of,  nor  any  par- 
ticularly good  deposits  of  fire  clay.  Several  of  the  upper 
limestone  beds  have  been  spared  erosion  in  a  few  localities, 
the  Paradise  settlement  south  of  Reynoldsville  being 
abundantly  stored  with  limestone. 

The  Mahoning  sandstone  in  Porter  twp.,  along  the 
Perrysville  road  is  quite  prominent,  especially  at  the  vil- 
lage of  Porter.  It  is  also  found  massive  in  the  hill  tops  of 
Perry  twp.  In  Young  twp.,  along  the  Mahoning,  it  is 
more  prominent  than  any  other  rock  ;  and  is  at  least  50'^ 
thick.  Indeed  wherever  its  horizon  is  reached  in  this  and 
McCalmont  twps.  it  is  a  readily  recognized  and  persistent 
stratum.  Higher  strata  are  best  exposed  along  the  Indiana 
pike  south-west  from  Panxsuatawney,  where  red  shale 
layers  form  the  most  conspicuous  feature. 

The  Lower  Barren  rocks  occupy  a  large  part  of  the 
county  east  of  the  Perrysville  axis.  The  Mahoning  sand- 
stone makes  an  abundant  display  in  the  south-eastern 
townships,  especially  conspicuous  in  Gaskill  along  Ugly 
and  Clover  runs.  In  Henderson  the  Barrens  are  250'  thick  ; 
but  aside  from  a  few  sporadic  limestone  beds  near  the  top 
they  enclose  no  rocks  of  any  importance.  Even  the  Mahon- 
ing sandstone  becomes  thin  bedded  and  obscure  ;  but  in 
Winslow  twp.  it  is  universally  massive  and  especially  con- 
spicuous around  the  heads  of  Big  run. 

These  rocks  overspread  the  uplands  along  the  Indiana 
Co.  line,  exce^jt  on  Chestnut  ridge,  and  have  quite  an  ex- 
tensive range  in  Henderson  twp.  along  the  Clearfield  line. 
North  of  the  Red  Bank  and  Sandy  Lick  creek,  they  are 
scarcely  represented  at  all.  Few  of  the  better  known  hori- 
zons of  Somerset,  Westmoreland  and  Allegheny  Cos.  can  be 
recognized  here,  and  only  at  one  place,  Clayville,  was  the 
Black  Limestone,  near  the  bottom  of  the  group,  seen. 

Ifo.  XIV  in  Indiana  County. 
The  Barren  Measures  occupy  a  very  wide  outspread  in 
Indiana  Co;  but  at  no  one  place  can  a  complete  section  be 
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measured.  However  a  very  perfect  partial  section  of  the 
lower  half,  from  the  Upv^r  Freeport  bed  E  to  the  Morgan- 
town  sandstone  was  obtained  at  Dilltown  on  Black  Lick 
creek  in  the  Ligonier  basin,  while  the  balance  of  the  sec- 
tion up  to  the  PittshurgTi  coal  can  be  added  from  ex- 
posures at  Blairsville.  As  a  rule  exposures  of  these  rocks 
are  meagre  and .  separated  by  wide  horizontal  intervals. 
Their  coal  beds  are  small  and  unimportant  here  as  com- 
pared with  Somerset  Co;  but  some  of  the  rock  members  can 
be  recognized  as  steadfast,  reliable  horizons  throughout  the 
country*. 

The  thickness  of  the  group  varies  but  little  from  600', 
thus  bringing  about  a  parallelism  with  measurements  in  the 
western  part  of  the  state. 

No.  XI Y  in  the  Ligonier  Valley.     Indiana  Go. 

The  Mahoning  sandstone  is  a  very  conspicuous  feature 
of  the  Ligonier  Valley  geology.  In  places  it  is  well 
adapted  for  building  purposes,  being  composed  of  a  tough, 
compact  mass  of  fine  grained  sand.  It  frequently  shows  a 
triple  character,  its  parting  shales  getting  thinner  going 
west,  where  the  deposit  is  a  nearly  continuous  mass  ot 
sandstone  150'  thick,  as  at  Blairsville  and  Saltsburg. 

The  PMlson  coal  is  the  second  bed  above  coal  E,  and  has 
been  recognized  as  a  thin  worthless  seam  at  Nineveh  and 
Lockport.  The  Black  Fossilferous  limestone  is  one  of  the 
best  known  rocks  of  the  series.  It  crops  on  the  Conemaugh 
at  LacoUe;  on  Black  Lick  and  in  many  places  west  of  the 
Indiana  axis.  It  is  225'  above  bed  E  in  the  Ligonier  ba- 
sin, and  is  usually  crowded  with  fossil  remains,  f 

The  Morgantoion  sandstone  comes  in  400'  above  bed  E, 
a  coarse  sand  rock  50'  thick.  The  Painter  coal  of  Nine- 
veh, the  highest  in  the  measures  there,  varies  from  a.  few 

*The  best  developed  members  of  the  group  are:  1.  The  Little  Pitts- 
burgh coal.  2.  Little  Pittsburgh  limestone.  3.  Connellsville  sandstone. 
4.  Morgantown  sandstone.  5.  Mlk  Lick  coal.  6.  Oreen  Crinoidal  lime- 
stone. 7.  Black  Fossili/erous  limestone.  8.  PInlson  coal  and  limestone. 
9.     Oallitzin  coal.     10.     Mahoning  sandstone. 

t(SeeH4page  78). 
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inches  to  over  6'  and  in  the  absence  of  the  Lower  Produc- 
tive Measures,  it  has  been  largely  worked  for  a  supply  of 
local  coal. 

The  Mafioning  sandstone  is  prominent  along  Richards 
run,  having  a  mottled  appearance,  but  sometimes  quite  free 
from  iron;  it  is  massive,  only  slightly  conglomeratic  and 
nearly  everywhere  conspicuous. 

Along  Black  Lick  in  the  Ligonier  basin,  nearly  400' of 
measures  are  exposed  in  which  are  included  three  small 
coals,  several  limestone  layers  and  a  band  of  carbonate  of 
iron  ore  ranging  near  the  top,  known  as  the  "5ZacA  Lick 
ore.''''  The  Morgantown  sandstone  is  the  highest  rock 
(geologically)  in  this  valley;  compact  and  often  conglomer- 
atic, and  50'  thick.  The  Black  Fossiliferous  limestone 
shows  on  the  Kern  farm  at  Dilltown,  with  divisions,  11' 
thick.  The '■'■Black  Lick  ore"^  was  benched  upon  nearly 
every  hill  side  here,  0'  6"  to  2'  0"  thick.  The  PMlson  and 
Coleman  coals  attain  local  thicknesses  of  4'  and  3'  at  Camp- 
bell's  mine  near  Armagh.  The  lower  (4'  bed)  is  very  much 
mixed  with  slate  and  worthless  coal;  the  upper  one  shows 
a  top  bench  of  2';  slate  0'  2"  and  coal  0'  9";  is  better  though 
still  impure. 

Along  Yellow  creek  the  Morgantown  sands tone'does  not 
occur  owing  to  north-east  rise  in  the  measures  along  the 
Ligonier  basin.  So  too  the  Black  Lick  ore  and  the  Black 
Fossiliferous  limestone.  The  Morgantown  sandstone  is  a 
conspicuous  rock,  especially  along  the  western  side  of  the 
basin  on  Yellow  creek.  It  also  shows  along  Little  Yellow . 
creek  east  of  Nolo,  between  the  Irish  Bottom  and  Gilles- 
pie's Mills.  It  can  be  traced  everywhere  along  Chestnut 
ridge  and  at  the  Round  Top  summit  it  is  overlaid  by  100 
of  shale  and  thin  sandstones  containing  the  Qallitzin  coal, 
about  3'  thick,  and  the  PMlson  coal  50'  higher  3'  1"  thick, 
with  bony  on  top  and  1"  of  slate  near  floor.  The  area  of 
both  seams  is  limited  to  a  few  acres  on  Round  Top.  The 
Morgantown  sandstone  shows  prominently  along  Two  Lick, 
being  a  massive  rock  100'  thick  at  the  "Flats"  on  the 
South  branch. 
18* 
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No.  XIV.     In  the  Blairsville  and  Saltshurg  Basin. 

In  this  trough  the  greatest  accumulation  of  the  Barren 
Measures  is  found  along  the  Conemaugh  ;  they  fill  the 
valley  of  Black  Lick  and  they  skirt  the  right  bank  of  Two 
Lick  in  high  bluflfs  for  miles,  gradually  disappearing  north- 
eastward as  the  basin  shoals  up.  All  the  measures  above 
the  Morgantown  sandstone  are  nearly  uniform  everywhere^ 
creating  a  monotonous  topography  ;  but  as  soon  as  their 
basal  member  appears  above  water  level  an  immediate 
change  occurs,  producing  wide  flats  of  sand  and  clay,  and 
ravines  with  precipitous  walls  of  massive  rock. 

While  streaks  of  coal  are  frequently  met  with,  no  coal 
bed  of  commercial  value  can  be  found  along  the  Indiana 
Branch  R.  R.  or  northeast  of  the  county  seat  in  this  basin. 
West  of  Chestnut  ridge  these  measures  are  valueless,  ex- 
cept for  some  small  limestone  beds,  the  group  however 
everywhere  showing  a  remarkable  uniformity  of  thickness, 
with  extremes  of  500'  and  600',  between  the  Upper  Freeport 
coal  E  and  the  Pittsburgh  coal. 

A  good  section  of  these  rocks  in  the  Black  Lick  valley, 
between  the  Campbell  farm  and  Rankin's  mill  is  given  in 
Fig.  2  plate  468.  The  Connellsville  and  Morgantown  sand- 
stones are  both  prominent  in  this  section  ;  throxigh  this 
and  the  Saltsburg  basins. 

The  Pittsburgh  limestone,  20'  below  its  coal,  is  an  im- 
portant stratum  throughout  the  Blairsville  region,  separ- 
ated into  3  layers  aggregating  5'  of  good  stone.  The  Little 
Pittsburgh  coal  is  also  widespread  and  persistent,  showing 
everywheie  in  Greene,  Washington,  Fayette  and  West- 
moreland Cos  ;  in  the  Ligoaier  valley  and  in  the  Salisbury 
basin  of  Somerset.  It  is  from  1'  to  1'  6"  thick  in  the  Blairs- 
ville region,  usually  associated  with  a  band  of  limestone. 

The  Morgantown  sandstone  is  much  more  massive  than 
the  Connellsville  sandstone  and  hence  more  conspicuous. 
At  Blairsville  40'  thick,  it  extends  in  a  line  of  cliffs  along^ 
the  Conemaugh;  shows  at  Rankin's  mill  on  Black  Lick, 
and  crowns  the  highlands  opposite  Homer. 

The  Crinoidal  limestone,  near  the  center  of  the  Barren 


d^ Inmlli.ers.\     no.  xiv  in  Armstrong  co.  2427 

Measures,  is  obscure  on  the  Conemaugh,  but  shows  3'  thick 
at  Homer.  The  Black  Fossiliferous  limestone  is  also  ob- 
scure ;  but  it  occurs  north  of  Indiana  and  on  Crooked  creek 
and  in  the  Saltsburg  basin. 

The  MaJi07bmg  sandstone  is  always  conspicuous,  its  two 
members  being  fully  150'  thick.  The  PMlson  coal,  beneath 
the  upper  member,  shows  in  the  Deep  hollow  2  miles  below 
Biairsville,  divided  into  three  layers,  yielding  over  3'  of 
coal,  but  rendered  worthless  by  heavy  clay  partings.  The 
Mahoning  sandstone  is  very  coarse  and  massive  on  the 
Bolivar  road  and  the  pike.  Along  Two  Lick  and  Yellow 
creek  it  often  furnishes  good  building  stone,  nearly  all  the 
stone  for  the  Indiana  court  house  coming  from  this  forma- 
tion near  Homer.  Ascending  Yellow  creek  from  its  mouth 
it  again  shows  in  massive  condition,  as  it  does  along  Tear- 
ing run.  It  is  easily  recognized  along  Two  Lick,  yielding 
massive  sandstone  past  the  "Upper  Mills."  It  is  not  so 
massive  at  Taylorsville,  but  becomes  coarse  again  at  Smith- 
port.  Between  Decker' s  Point  and  Marion,  in  the  northern 
end  of  the  basin,  it  is  again  conspicuous,  coarse  grained 
and  massive. 

In  the  Marion  sub-hasin  this  formation  so  expands  as  to 
occupy  nearly  one-half  of  the  Lower  Barren  Measures  sec- 
tion, replacing  nearly  the  whole  of  the  Berlin  group  of 
coals.  This  is  conspicuously  true  of  the  Conemaugh  coun- 
try in  the  Saltsburg  basin.  Between  White's  station  and 
Saltsburg  it  shows  three  bands  of  sandstone,  separated  by 
no  less  distinct  bands  of  shale,  in  all  over  200'  thick.  On 
Crooked  run  it  is  nearly  as  thick,  and  often  conglomeratic. 

No.  XIV  in  Armstrong  County. 

The  Barren  Measures  are  about  550'  to  600'  thick. 
Throughout  all  the  southern  townships  they  make  the  val- 
leys as  well  as  the  uplands ;  northwards  they  occur  in  iso- 
lated patches  on  the  summits  of  the  hills,  due  to  structural 
causes  largely. 

The  Qrinoidal  and  Black  limestones  can  be  detected,  as 
in  the  Pittsburgh  region  along  the  Monongahela  river ;  and 
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also  the  Connellsmlle  and  Morgantown  sandstones.  The 
Mahoning  sandstone  base  is  everywhere  a  distinguishing 
feature.  The  group  characteristics  are  well  shown  in  ver- 
tical section  plate  469  Fig.  1.  Along  the  Kiskiminitas  the 
series  is  readily  divisible  into  two  portions,  a  lower  nearly 
all  sandstone,  and  an  upper  chiefly  variegated  shales,  with 
bands  of  sandstone.  No  coal  seams  of  any  practical  im- 
portance are  found,  nor  is  limestone  represented  there  in 
any  abundance. 

In  the  Croolced  Creek  region  these  rocks  are  about  575' 
thick.  Both  the  great  sandstone  rocks  are  shaly  here,  but 
a  small  coal  bed  {Philson  seam  f)  occurs  about  100'  above 
the  Upper  Freeport,  and  has  some  local  importance.  Neither 
of  the  two  characteristic  limestones  were  noted  in  this  part 
of  the  field,  and  the  Mahoning  sandstone,  with  wide  ex- 
tremes in  thickness  and  character,  is  always  present  but 
never  shows  as  massive  as  along  the  Kiskiminitas. 

On  the  CowanshannocJc  only  about  300'  of  these  meas- 
ures are  left  uneroded,  with  shale  largely  prevailing.  The 
GalUtzin  coal  hed  however  is  one  feature  of  importance. 

Along  Pine  creeJc  the  section  is  reduced  to  one-third  its 
thickness  along  the  Kiskiminitas  and  frequently  only  the 
Mahoning  sandstone  is  left  uneroded. 

Along  the  Mahoning  about  200'  of  the  Barren  Measure 
rocks  occupy  the  hills  in  the  vicinity  of  the  old  Ore  Hill 
furnace  and  about  300'  of  the  same  rocks  show  in  the 
neighborhood  of  Manorville,  devoid  of  economic  interest. 
They  also  show  sparingly  in  the  hill  tops  along  Glade  run, 
and  at  Tarr's,  on  Limestone  run,  150'  of  loose  argillaceous 
shale  represent  the  Mahoning  sandstone.  At  Slate  Lick 
village  there  are  perhaps  300'  of  the  Barren  Measure  rocTts 
in  the  basin  ;  but  the  Mahoning  sandstone  is  shaly,  grow- 
ing more  massive  in  descending  the  creek,  until  it  makes 
bold  cliffs  at  the  mouth  of  Pine  run.  The  Oreen  Crinoi- 
d'al  limestone  shows  at  several  points  in  this  part  of  the 
field,  with  a  grayish-green  color,  impure  and  crowded  with 
fossil  stems  and  shells,  2'  thick,  with  red  shale  conspicuous 
below  it. 
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The  Mahoning  sandstone  is  massive  and  coarse  grained 
on  the  hills  overlooking  New  Bethlehem,  and  is  no  less 
conspicuous  in  the  hill  tops  at  the  Bostonia  mines.  In  the 
same  condition  it  reappears  in  the  Mahoning  valley  at  Put- 
iieyville.  At  Kittanning  it  is  double,  consisting  of  an 
upper  sandstone  and  slate  60' ;  a  middle  slate  10',  and  a 
lower  sandstone  20'.  It  is  also  magnificently  exposed 
along  the  Allegheny  valley  around  Freeport  and  on  the 
Kiskiminitas  and  the  Buffalo,  from  all  of  which  places  it  is 
quarried  for  building  purposes,  furnishing  a  fine  grained, 
slightly  micaceous  sandstone,  somewhat  mottled  from 
specks  of  iron. 

JVo.  XIV  in  Westmoreland  and  Fayette  Cos.* 

The  Barren  Measures  in  the  Ligonier  valley  occupy  the 
center  of  the  wide  basin  between  Laurel  hill  and  Chestnut 
ridge  completely  in  Westmoreland  Co.  thrusting  the  Lower 
Productive  Coal  Measures  back  to  narrow  strips  on  the 
flanks  of  the  mountains  ;  but  in  Fayette,  owing  to  the 
elevation  of  all  the  measures,  these  rocks  are  more  thinly 
distributed  and  the  erosion  of  the  Youghiogheny  and  its 
branches  have  cut  completely  to  their  base  and  exposed 
the  underlying  coal  measures.  General  sections  of  this 
group  in  the  Ligonier  valley  are  given  on  plate  470,  Figs. 
2  and  3. 

The  most  marked  difference  in  this  series  on  this  side  of 
Laurel  hill,  from  that  governing  western  Fayette  and  West- 
moreland, is  within  the  first  50'  below  the  Pittsburgh  coal, 
which  here  contains  no  limestone  whatever. 

The  Little  Pittsburgh  coal,  rarely  over  15",  was  seen  at 
Ligonier  and  elsewhere,  and  though  too  thin  to  warrant 
mining,  it,  is  strangely  persistent  wherever  the  Barren 
Measures  are  exposed  in  this  and  adjoining  counties,  east 
and  west.  The  underlying  limestone  is  equally  persistent; 
a  bluish  stone  and  yielding  the  best  lime  of  the  Barrens, 

»This  district  was  reported  upon  separately  by  Dr.  J.  J.  Stevenson  ;  th^ 
Ligonier  valley  in  report  K3  and  the  balance  of  the  district,  west  of  Chest- 
nut ridge,  in  report  K.2. 
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and  therefore  of  great  importance  to  the  agricultural  inter- 
ests of  the  Ligonier  valley. 

The  great  Connellsville  sandstone  west  of  Chestnut 
ridge  is  here  only  shale,  extending  down  68'  to  a  thin  but 
quite  persistent  coal.  The  Morgantown  sandstone  shows 
as  100'  thick  in  the  section,  but  is  not  always  massive.  It 
carries  an  iron  ore  bed  immediately  on  top.  It  is  rarely 
exposed  in  the  south  end  of  the  Ligonier  valley,  and  then 
its  section  is  obscure.  It  i^occurs  at  Wharton  fur- 
nace in  Fayette,  and  its  massive  sandstone  layers  were 
used  for  building  and  lining  the  stack.  In  Westmoreland 
Co.  it  is  massive  and  compact  in  Donegal  and  Mt.  Pleasant 
twps.,  but  it  deteriorates  north  to  become  shale  on  the 
Loyalhanna,  well  exposed  at  Ligonier,  its  bottom  layers 
quarried  as  flagstone.  It  continues  this  character  north- 
ward ;  gradually  breaking  down  to  shale  on  the  Cone- 
maugh. 

The  Elk  Lick  coal,  the  equivalent  of  the  Barton  coal 
west  of  Chestnut  ridge,  occurs  near  the  middle  of  the  group, 
thoroughly  persistent,  and  with  a  thickness  of  18"  to  nearly 
4'.  It  was  once  mined  near  Wharton  furnace  in  Fayette 
and  near  Ligonier  in  Westmoreland  Co. 

The  Crmoi^ZaZ  (Green  Fossiliferous)  Zimesfowe  was  seen 
only  at  a  few  widely  separated  localities  ;  mostly  argilla- 
ceous. Below  it  the  interval  is  mostly  shale,  but  on  Dun- 
bar creek  (Fayette)  and  Five  Mile  run  (Westmoreland)  a 
thin  coal  bed  occurs  near  the  base,  possibly  the  equivalent 
of  the  Berlin  coal  of  Somerset  Co. 

The  Saltshurg  sandstone,  next  beneath,  is  finely  exhib- 
ited along  the  Conemaugh;  in  Henry  Clay,  Stewart  and 
Springfield  twps.  of  Fayette,  40'  to  50'  thick,  gray  and 
mostly  conglomerate,  disintegrating  into  a  mass  of  pebbles. 
Worth  of  the  Loyalhanna  it  is  no  longer  a  conglomerate  and 
east  of  Ligonier  it  is  quarried  as  a  sandstone  and  remains 
such  to  the  Conemaugh. 

The  Black  Fossiliferous  limestone  was  frequently  seen, 
associated  with  characteristic  black  shales.  In  the  south, 
end  of  the  valley  it  is  a  poor  clayey  rock,  nodular  and  very 
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dark  in  color;  frequently  wholly  replaced  by  calcareous 
shale.  Further  north  it  carries  more  lime,  only  to  deterio- 
rate along  the  Conemaugh.  Along  the  base  of  Laurel  hill 
in  Westmoreland  it  becomes*  an  iron  ore;  at  all  localities  it 
is  richly  f ossiferous. 

The  lower  half  of  the  Barren  Measure  group  is  not  well 
exposed  for  measurement  and  its  rocks  vary  greatly  in 
character  and  thickness.* 

Tlie  Price  coal  of  Somerset  may  be  the  small  coal  com- 
ing in  3'  to  5'  beneath  the  Black  Fossiliferous  limestone 
here,  associated  with  a  worthless  iron  ore.  The  Coleman 
{.^)  coaZ  of  the  section  occurs  about  midway  between  the 
Black  limestone  and  the  Philson  coal;  seen  on  Indian  creek 
near  Springfield.  This  whole  interval  holds  variegated 
shales  continuing  to  the  Black  limestone. 

The  Philson  coal  of  Somerset  is  identified  here  as  the 
first  coal  above  the  Mahoning  sandstone,  from  40'  to  90' 
above  bed  E,  the  variation  of  interval  depending  largely  on 
the  presence  or  absence  of  shale  between  the  coal  bed  and 
Mahoning  sandstone,  t 

The  Mahoning  sandston^  is  everywhere  present  in  the 
Ligonier  valley  where  its  horizon  is  reached;  frequently 
single,  40'  to  60'  thick,  varying  from  coarse  to  fine  grained; 

*The  summary  of  evidence  adduced  during  the  survey  of  the  Ligonier 
valley  in  1878  served  to  indicate  the  identity  of  the  Crinoidal  limestone 
with  the  Elk  Lick  limestone  of  Somerset,  despite  their  different  character- 
istics; but  the  Black  Fossiliferous  limestone  was  not  mentioned  as  occur- 
ring in  Somerset  and  the  Lower  Barrens  are  at  least  50'  thinner  here. 

fit  shows  2' thick  near  Farmington  in  Payette;  in  Stewart  twp.  3'  thick 
and  65'  above  bed  E.  In  Springfield  twp.  on  Laurel  Hill  run  5'  thick,  rest- 
ing directly  on  the  Mahoning  and  45'  above  bed  E,  but  on  Indian  creek  the 
interval  is  55'.  On  the  Loyalhanna,  the  interval  is  80',  with  much  shale  be- 
tween the  coal  and  the  sandstone,  and  1'  thick;  on  the  P.  R.  B.  the  interval 
is  90'.    The  bed  therefore  has  no  economical  importance. 

Jin  Stewart  twp.  north  from  Ohiopyle  Falls  it  reads:  top  sandstone  30' ; 
coal  7' ;  concealed  10' ;  limestone  and  iron  ore  2' ;  sandstone  35'.  The  sandstone 
layers  are  both  gray,  soft  and  fine  grained.  The  coal  here  is  double,  divided 
in  center  by  1'  of  clay;  but  rather  carbonaceous  shale  than  good  coal.  The 
ore  and  limestone  are  widely  distributed  and  the  former  is  the  same  bed  once 
mined  at  the  Springfield  mines  below  Indian  creek  on  the  Youghiogheny, 
the  equivalent  of  the  Johnstown  iron  ore  bed. 
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sometimes  massive,  flaggy  and  merely  shale  and  shaly  sand- 
stone. But  over  a  large  portion  of  the  district  the  sand- 
stone is  double,  the  divisions  being  separated  by  an  inter- 
val of  shale,  sometimes  containing  coal  and  limestone. 

North  of  the  National  road  the  Mahoning  limestone  is 
single  along  the  east  face  of  Chestnut  ridge,  except  in  Mt. 
Pleasant  twp.  of  Westmoreland  where  it  is  45'  thick,  con- 
taining 20'  of  upper  sandstone;  coal  3';  shale  2';  ore  8"; 
shale  2';  ferruginous  limestone  4';  shale  8' and  sandstone  5'. 
It  shows  the  same  in  Fairfield  and  St.  Clair  twp.,  without 
its  limestone  member,  and  this  character  persists  along 
Laurel  ridge  south  to  the  line  of  Ligonier  twp;  north  to- 
wards the  Conemaugh  it  is  a  single  sandstone  formation. 

No.  XIV.  In  Westmoreland  and  Fayette,  west  of  Chest- 
nut Ridge.* 

The  rocks  of  this  series  are  exposed  along  the  west  flank 
of  Chestnut  ridge  and  on  the  arches  of  the  several  anticli- 
nals  of  the  district.  On  the  Blairsville  and  Saltshurg  axes 
they  occupy  a  broad  strip  of  comparatively  inferior  land 
extending  from  the  Conemaugh  south  to  Big  Sewickley 
creek,  and  on  the  Fayette  arch  from  the  Sewickley  to 
Springfield  twp.  of  Fayette  where  the  Pittsburgh  coal 
crosses  the  axis  and  buries  the  Barren  Measures. 

These  same  rocks  are  exposed  over  the  Roaring  Run  and 
Pin  Hook  anticlinals  north  of  the  Pittsburgh  and  Greens- 
burg  pike  in  Westmoreland  Co.  to  the  Allegheny  river  ; 
but  to  the  south  the  Pittsburgh  coal  crosses  the  arch  and 
the  Barrens  are  only  seen  seen  in  the  ravines,  which  in 
north-western  Westmoreland  and  eastern  Allegheny  spread 
over  the  entire  country.  An  approximate  section  of  the 
series  is  given  on  plate  471  showing  500'  in  thickness,  f 

*  Described  in  connection  with  eastern  Allegheny  Co.  Rep.  K2,  Dr.  .1.  J. 
Stevenson,  where  many  detailed  notes  concerning  the  group  can  be  found. 

t  The  persistent  members  are  the  Little  Pittsburgh  coal  20'  below  the 
Pittsbtirgh  coal,  and  the  Little  Pittsburgh  limestone  ;  the  Oonnellsville  and 
Morgantown  sandstones ;  Barton  coal,  Crinoidal  limestone  and  Black 
limestone.    The  thickness  of  the  Lovier  Barren  Series  seems  to  vary  irreg- 
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The  Morgantown  sandstone,  Barton  coal  and  Crinoidal 
limestone  from  a  most  regular  and  well  defined  group.  The 
first  is  usually  a  massive  rock  ;  seen  in  Springfield  and 
Georges  twps. ;  in  the  hill  tops  on  Redstone  creek;  a  bold 
sandstone  on  Dunbar  creek  and  on  theYoughiogheny ;  along 
the  South  WestPenn.  R.  R.  in  East  Huntingdon  and  along 
the  P.  R.  R.  in  North  Huntingdon;  on  Beaver  run  in  Salem 
twp.  and  generally  throughout  Westmoreland.  It  is  com 
pact,  with  a  gray  color,  slightly  tinged  with  red,  and  an 
excellent  building  stone. 

The  Barton  (Elk  Lick)  coal  is  nowhere  of  economic  thick- 
ness for  mining,  but  very  persistent  here  as  well  as  in  West 
Virginia  and  in  this  district  varies  from  6''  to  18",  and  when 
more  than  1'  thick  it  is  double.  The  Crinoidal  limestone 
character  is  the  same  as  in  Allegheny  and  Butler  ;  greenish- 
gray  color,  weathering  into  rough  surfaces  owing  to  innu- 
merable crinoid  fossil  stems  it  contains.  The  Connellsville 
sandstone  is  also  quite  persistent  as  sandstone  or  sandy 
shale  at  almost  all  exposures  -,  50'  below  Pittsburgh  coal  on 
Dunbar  creek,  but  varying  up  to  80'.     Well  exposed   on 


ularly  and  can  only  be  determined  approximately,  owing  to  excessive 
changes  in  the  character  of  the  rocks. 

On  Dunbar  creek  a  definite  measurement  of  whoie  series  was  obtained, 
showing  thickness  to  be  nearly  520';  on  Cove  run,  N.  Union  twp.,  of  Pay- 
ette, same  intervalls  little  more  than  480';  in  extreme  southern  portion  of 
district,  on  the  Monongahela river,  it  is  little  more  than  400';  on  the  Yough- 
logheny  river,  under  Saltsburg  axis,  near  Layton  station,  the  thickness  is 
certainly  much  greater,  for  at  one  locality  520'  were  measured  directly  with- 
out reaching  Pittsburgh  coal,  though  the  base  from  which  measurements 
began  is  fully  100'  above  Upper  Preeport  coal.  The  interval  here  is  cer- 
tainly not  less  than  560'  from  the  Mahoning  sandstone  to  the  Pittsburgh 
coal.  Beyond  this  northward  the  series  seems  to  be  quite  constant,  for  on 
the  Penna.  R.  R.,  the  Black  limestone  is  at  416'  below  the  Pittsburgh  coal, 
which  is  about  30'  less  than  at  Dunbar.  No  satisfactory  determination  of 
intervals  between  Green  limestoneand  Preeport  coal  was  made  on  Beaver 
run  or  Loyalhanna,  but  on  the  Oonemaugh,  above  Saltsburg,  230'  were 
measured  above  Mahoning  sandstone  without  reaching  the  limestone, 
which,  judging  from  a  section  obtained  in  Indiana  Co.,  is  probably  50' 
higher.  In  this  region  the  distance  from  the  Pittsburgh  coal  to  the  Green 
limestone  varies  from  275'  to  300',  so  that  the  lower  barrens  must  have  a 
thickness  of  not  far  from  550'.  Along  the  Allegheny  river  the  Pittsburgh 
coal  and  Upper  Preeport  coal  are  660  feet  apart  near  "Verona. 
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•Greorges  creek,  along  the  Redstone  and  on  the  Youghio- 
gheny,  on  both  sides  of  the  Fayette  axis. 

Below  the  Green  Crinoidal  limestone  the  variations  are 
excessive.  In  the  southern  part  of  the  district  the  first 
100'  are  shales  and  clay  ;  at  times  however,  as  on  the  Mon- 
ongahela  above  New  Geneva,  massive  sandstone  occurs, 
wanting  along  Chestnut  ridge.  On  the  Youghiogheny 
there  are  some  great^sandstones  in  the  lower  part  of  the 
section,  and  some  coal  beds  of  local  importance.  On 
Jacobs  creek,  sandstone  and  shales ;  on  the  P.  R.  R., 
under  the  Roaring  Run  axis,  the  interval  is  fissile  shale 
almost  to  the  Black  limestone,  and  a  similar  condition  pre- 
vails under  the  Saltsburg  arch.  But  on  the  Conemaugh 
there  is  a  series  of  massive  sandstone  under  this  axis 
{Special  sections  west  of  Chestnut  ridge  on  plate  471.) 

The  coals  of  this  part  of  the  section  are  always  variable  and 
thin;  but  one  is  justified  in  saying  that  from  5'  to  30'  above  the 
Mahoning  sandstone  there  is  a  coal  bed  everywhere  in  the 
ditsrict.  Both  at  the  top  and  bottom  of  the  section  iron  ore 
occurs,*  though  the  quantity  has  not  always  economic  value. 

Tt«  Pittsburgh  ore  group  is  as  follows  : — 

Pittsburgh  coal  bed,  — 

Clay,  2'  —  8' 

1  Blue  lump  ore,  V  —  6" — 0" 
Clay,  1'  6"  —  0'  4" 

2  Condemned  flag  ore,  1'  0"  —  0'  0" 
Clay,  2'  6"  —  0'  4" 

i  Big  Bottom  ore,  V  8"  —  1'  0" 

Clay,  5  0'   to  0'  10" 

4  Bed  flag  ore,  0'  2"  to  6'  0" 
Clay,  3'  0"  to  1'  0" 

5  Yellow  flag  ore,  0' 4"  to 

The  "Blue  Lump"  was  most  widely  mined  and  celebrated  in  the  past;  quite 
compact,  remarkably  pure  and  of  a  bluish-red  tint,  occurring  in  flattened 
nodules,  sometimes  closely  packed  together  to  form  an  almost  continuous 
layer.    The  other  ore  beds  occur  as  plates. 

In  Lisbon  basin  this  group  only  exists  along  Monongahela  river  from 
mouth  of  Cheat  to  Cats  run,  and  for  a  few  miles  along  east  outcrop  of  Pitts- 
burgh coal,  elsewhere  absent.  Especially  good  around  Cats  run,  a  carbo- 
nate ore,  with  Metallic  iron  33.350%;  Sulphur  .155%  ;  Phosphorus  .072%  ; 
Silica  13.860%.  In  Springhill  these  ores  show  along  Georges  creek  to  Pair- 
chance  furnace,  where  the  "  Blue  Lump  "  was  smelted  for  half  a  century, 
thinning  out  north  of  the  National  road.    Its  average  thickness  is  about  6" 
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The  limestones  of  the  Barren  Measures  are  equally  vari- 
able with  the  other  rock  members.  In  the  West  Yirginia 
section  there  are  eight  different  layers,  aggregating  28';  at 
New  Greneva  on  the  Monongahela  there  are  six  layers,  with 
a  total  of  44';  at  Dunbar  there  are  but  three  with  a  thick- 
ness of  28'.  Under  the  Blairsville  axis  on  the  P.  R.  R. 
there  are  five  showing  in  all  30',  while  under  the  Roaring 
Run  axis  eight,  with  a  total  of  22'. 

The  Mahoning  sandstone  is  persistent,  but  sometimes 
represented  by  shale,  and  varies  from  30'  to  80'  in  thick- 
ness.    It  is  often  double,  holding  a  worthless  coal  between 

only.    The  same  bed  shows  on  west  side  of  Blairsville  trough  to  National 
road,  yielding  iron  39%  to  42ft,;  sulphur  .011%  to  .041%;  phosphorus  .70%  to 


The  "  Flag  Ore "  beneath  the  Blue  Lump  is  persistent,  but  shows  great 
variation  at  Fairchance.  The  "Big  Bottom"  is  co-extensive  with  the  Blue 
Lump  ;  in  Lisbon  basin  absent  except  near  West  Va.  line.  Mined  at  Fair- 
chance,  Oliphant's,  Fuller's  and  Beattie's  ;  thickness  10"  to  18".  Compact 
and  slightly  inferior  to  Blue  Lump  chemically.  The  Red  and  Yellow 
flag  beds  are  more  local,  occurring  only  south  of  National  road,  along  east 
coal-crop.  North  from  Lemont  the  whole  series  disappears  and  is  replaced 
by  another  set  of  beds,  as  below  New  Geneva  (see  plate  455.) 
The  sections  at  Frost  station  and  Dunbar  are  : — 

Clay  shale,  8'  0"  —  2'  0" 

Ore  bed,  0'  9"  —  0    11" 

Clay,  1'  0"  —  0'  3" 

■  Ore  bed,  0' 10"  —  0'  3"— 4" 

Clay,  0'  2"  —  2'  0" 

Ore  bed,  V  3"  —  0'  8" 

Clay,  1'  2" 

Ore  bed,  0'  1" 

At  Dunbar  the  two  upper  beds  have  been  mined  ;  contain  about  30%  iron 
1.11%  sulphur  and  0.44%  phosphorus.  They  thin  out  and  disappear  at  Con- 
nellsville. 

In  the  Oreensburg  basin  there  are  some  loc  al  deposits  of  ore  under  Pitts- 
burgh coal  and  to  a  limited  extent  similar  deposits  show  in  Greene,  Wash- 
ington and  Allegheny  Cos. 

The  Johnstown  ores  contain  two  bands  of  local  importance.  The  upper 
is  the  '■^ Snake  Den  ore,"  seen  at  Georges  creek,  near  Crow's  mill;  on 
Cove  run  above  Lemont  lurnace.  It  sl)Ows  a  fair  carbonate,  in  compact 
layers  8"  to  14"  thick. 

The  Johnstown  ore  proper  lies  almost  directly  on  Mahoning  sandstone 
and  attains  greatest  prominence  along  Chestnut  ridge,  though  of  uncertain 
occurence  north  of  the  Youghiogheny.  Varies  greatly  in  quality  and 
thickness.  Principal  localities  Jacob's  creek  east  of  Chestnut  ridge  axis; 
Dunbar  (ferruginous  clay);  Cove  run  2'  thick;  Beattie's  2'  6";  on  Redstone 
creek,  four  layers,  in  all  1'  10",  distributed  through  5'  2"  of  clay. 
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its  two  divisions  and  carries  the  Johnstown  ore  bed  on 
top.*  On  Dunbar  creek  the  two  divisions  are 35'  and  40' 
thick;  the  coal  3'.  The  rock  is  more  or  less  flaggy  and 
coarse-grained.  To  the  north  the  sandstone  appears  to  di- 
minish in  thickness,  and  on  the  head  waters  of  Jacobs  creek 
in  Westmoreland  the  interval  between  bed  E  and  the 
Johnstown  iron  ore  is  only  35'.  Under  the  Roaring  Run 
axis,  on  Beaver  run  and  the  Conemaugh,  it  is  a  sandstone 
nearly  50'  thick. 

No.  XIY  in  Butler  County. 

The  Barren  Measuresf  cover  the  south  half  of  the 
county,  and  rising  gently  northward,  occupy  smaller  and 
smaller  patches  of  highest  land  until  no  traces  of  them  re- 
main north  and  east  of  Crooked  creek.  At  Millerstown 
there  is  a  locally  workable  coal  bed  in  the  Mahoning  sand- 
stone member  of  this  group. 

Neither  the  Baherstown  coal  bed  or  the  Pine  Creek  lime- 
stone were  detected  in  northern  Butler;  nor  is  the  Brvsh 
Creek  coal  of  any  importance.  The  Buffalo  or  Mahoning 
upper  sari,dstone,so  massive  in  the  lower  end  of  the  county, 
is  usually  replaced  by  soft  clay  shales  and  argillaceous 
sandstones  in  the  north. 

The  Millerstown  coal  occurs  in  the  Mahoning  sandstone, 
35'  to  50'  above  bed  E,  and  would  probably  represent  the 
Oallltzin  bed  of  the  Allegheny  Mountain  section.  It  is 
very  local;  varies  from  3'  to  5',  usually  quite  poor,  but  has 
been  mined  for  the  oil  wells  between  Millerstown  and 
Karns  City.  When  present,  the  Mahoning  sandstone  is 
largely  replaced  by  shale,  and   sometimes  split  into   two 

*The  group  contains  two  important  ore  horizons  already  mentioned. 
The  upper  "Pti<s6Mr(7A  orea"  consists  of  several  bands  of  ore  within  a, 
apace  of  25'  beneath  the  Pittsburgh  coal.  The  lower  "Johnstown  ores",  em- 
brace those  occurring  between  the  Green  limestone  and  Mahoning  sand- 
stone. 

,  till  parts  of  Muddy  Creek,  Franklin,  Centre,  Oakland  and  Bouegal  twps. 
over  150'  of  strata  belonging  to  this  group  are  caught  in  the  hill  tops,  with- 
out however  presenting  good  sections.  In  Centre  twp.  over  200'  of  these 
rocks  show.  The  upper  Mahoning  sandstone  is  not  massive  here  and  the 
individual  beds  are  poorly  exposed. 
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bands  of  ratJier  soft  shaly  sandstone.  In  Brady  twp.  it 
caps  the  hills  as  a  massive  sand  rbck,  but  usually  rather 
shaly  sandstone. 

In  southern  Butler,  owing  to  the  gradual  south-west 
slope  of  the  measures,  these  rocks  are  much  more  fully  rep- 
resented, but  not  to  the  extent  that  they  are  in  Allegheny 
Co.  still  further  south.  Various  vertical  sections  of  the 
group  and  its  included  coal  beds  are  given  in  plate  472,  in- 
cluding a  general  section  in  Allegheny  Co.,  which  stands 
as  a  type  of  the  district,  and  shows  the  complete  sequence 
from  the  PittshurgTi  coal  down  to  and  including  the  Mahon- 
ing sandstone. 

The  Green  Qrinoidal  limestone,  lying  about  315'  below 
the  Pittsburgh  coal  bed,  may  be  taken  as  the  approximate 
middle  of  the  Barrens,  and  wherever  present  forms  an  ex- 
cellent key-rock  for  the  measures  above  and  below  it.  It 
is  a  most  persistent  member  of  the  group,  very  generally 
present  throughoiit  the  entire  district  in  Allegheny,  Beaver 
and  Butler,  as  a  dark,  bluish,  or  greenish  gray  tough  lime- 
stone, and  breaks  with  a  granular  surface,  much  resembling 
that  of  a  coarse  sandstone  ;  always  crowded  with  stems  of 
crinoids.  The  Piatt  (?)  coal  occurs  immediately  below  the 
limestone,  from  0'  to  \\'  thick,  though  frequently  absent 
and  never  obtains  workable  thickness.  The  Price  coal  bed 
of  Somerset  Co.,  occurring  beneath  the  succeeding  barren 
red  clays,  seems  to  be  wanting  in  the  western  part  of  the 
state.  The  BaTcerstown  (Coleman  ?)  ooal  bed,  405'  below  the 
Pittsburgh  coal  bed,  has  been  mined  for  a  long  time  at 
Bakerstown  in  Allegheny  Co.,  and  gets  its  name  from  that 
locality.  It  is  very  irregular  in  its  deposition  and  is  well 
developed  around  the  heads  of  Breakneck  and  Glade  creeks 
in  southern  Butler ;  on  land  of  Mr.  Park,  in  Adams  twp.  it 
becomes  locally  a  valuable  coal  3'  thick.  The  Buffalo 
(Upper  Mahoning)  sandstone  is  often  a  very  massive  con- 
glomerate rock,  and  has  been  given  its  separate  name  by 
Mr.  White  on  accounfi  of  attaining  its  maximum  develop- 
ment along  the  waters  of  Buffalo  creek,  stretching  in  a 
solid  bed  of  conglomerate  to  near  the  Beaver  Co.  line,  keep- 
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ing  well  up  in  the  hills  above  the  streams  and  making  a 
wilderness  of  the  country  where  it  forms  the  surface  rock. 
The  quartz  pebbles  in  it  are  very  numerous  and  often  as 
large  as  hazel  nuts  ;  traced  south  and  west  into  Allegheny 
and  Beaver  Cos.  it  looses  its  conglomerate  character  and 
becomes  in  many  portions  of  Beaver  Co.  a  mere  sandy  shale. 
It  is  probably  identical  with  the  Stillwater  sandstone  of 
the  Ohio  reports.  The  BrusTi  CreeJc  (Philson)  limestone 
occasionally  comes  in  below  this  Buffalo  sandstone,  fre- 
quently seen  along  Brush  creek  in  Cranberry  twp.,  and  is 
never  absent  over  a  large  area;  sometimes  as  a  compact 
limestone  V  to  2'  thick  and  again  as  a  black  calcareous 
shale  4'  to  5'  thick.  It  is  probably  equivalent  to  the  lime- 
stone in  Ohio  above  Coal  N"o.  VII. 

Between  the  Big  Beaver  and  the  Connoquenessing  the 
blossom  of  this  coal  is  frequently  seen  t50'  to  80'  above  the 
Upper  Freeport.  At  one  point  in  North  Sewickley  twp.  it 
becomes  a  bed  of  cannel  coal  5'  thick  and  tolerably  good. 
It  is  Coal  No.  VII  of  Ohio. 

The  Mahoning  (Lower  Mahoning)  sandstone,  or  bottom 
member  of  the  Barren  Measure  Series,  is  a  name  restricted 
to  the  massive  sandstone  which  so  often  immediately  over- 
lies the  Freeport  upper  coal.  It  comes  out  of  the  bed  of 
the  Ohio  river  at  the  mouth  of  Killbuck  run,  in  Allegheny 
Co.,  and  rising  gradually  to  the  north-west,  caps  the  river 
bluffs  at  the  mouth  of  the  Big  Beaver,  250'  above  the 
stream,  and  continues  at  nearly  the  same  elevation  from 
this  point  to  the  Ohio  line.  At  some  localities  it  shows  a 
massive  wall  of  rock  75'  thick ;  but  in  a  short  distance  it 
will  often  change  to  a  mere  mass  of  sandy  shale.  When 
massive  it  is  usually  a  coarse-grained,  yellowish-white 
rock,  and  frequently  contains  small  pebbles  of  quartz.  As 
such  it  is  highly  prized  as  a  building  stone  and  has  been 
largely  quarried  for  that  purpose  along  the  Ohio  river. 

The  Brush  Creek  (Gallitzin)  coal*  occurs  from  10'  to  15' 

*This  is  the  coal  which  was  erroneously  identified  with  the  higher  Elk 
Lick-Barton  coal  in  this  part  of  Penna.;  but  since  Mr.  Piatt  determined 
that  the  true  place  of  the  Elk  Lick  coal  bed  was  above  the  Orinoidal  lime- 
stone, a  local  name  was  applied  to  the  Brush  Creek  coal  in  Butler.  It  seems 
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below  its  limestone,  but  closer  to  it  on  Brush  creek  in  But- 
ler Co.  from  whence  it  receives  its  name. 

In  Adams  twp.  the  Brush  Creek  coal  is  opened  on  lands 
of  Davis  and  Dunbar  1'  9"  thick,  carrying  1"  slate  8"  from 
top.  Further  up  Breakneck  the  BaJcerstown  coal  shoves 
east  of  Parks  mill  6"  to  B'  thick.  It  is  locally  important 
in  the  absence  of  all  other  better  beds.  In  Middlesex  tvi^p. 
the  same  coal  at  Mowry's  varies  from  1"  to  1',  and  is  chiefly 
stripped  ;  the  Crinoidal  limestone  is  80'  above  it,  and  the 
Mlk  Lick  coal  30'  higher  and  2'  thick  on  Mr.  Hay's  land. 

In  Clinton  twp.  the  Buffalo  sandstone  shows  100'  above 
bed  E,  massive  and  conglomeratic,  capping  the  hill  tops, 
and  in  Buffalo  twp.  both  members  of  the  Mahoning  sand- 
stone reach  their  maximum  development,  each  averaging 
60' to  70'.* 

No.  XIV  in  Lawrence  and  Beaver  Counties. 

The  same  vertical  section  plate  472  and  remarks  just  ap- 
plied to  a  description  of  the  Barren  Measures  in  Butler 
Co.  avail  here ;  the  measures  are  the  same  and  show  about 
the  same  intervals  and  variations.  In  Lawrence  Co.  these 
rocks  are  confined  solely  to  the  southern  tier  of  townships, 
and  even  here  scarcely  more  than  100'  of  the  Mahoning- 
sandstone  at  their  base  is  left  uneroded  from  the  hill  tops  ; 
but  the  upper  (Buffalo  sandstone)  member  is  often  quite 
massive,  and  has  played  an  important  part  in  preserving 
the  coal  beds  of  this  area. 

In  Perry  twp,  it  shows  in  many  places  as  a  typical  con- 
glomerate, sometimes  a  mere  mass  of  pebbles  of  all  sizes  up 
to  a  hickory  nut.  The  Brush  Creek  coal  also  occurs  under 
this  upper  member,  separated  by  about  5'  of  shales;  not   at 

to  occupy  the  position  of  the  GaUitzin  coal  bed  of  Cambria  and  Somerset 
Cos.  It  IS  about  75'  above  the  Upper  Freeport  coal  on  Brush  creek  and  at 
Mr.  Hain's  bank  it  shows  two  benches  1'  and  1'  4"  thick,  separated  by  1"  of 
slate.  Near  the  head  of  Crow's  run  this  coal  is  mined  on  lands  of  Mr.  Steele 
and  Mr.  Lovell  where  it  is  3'  thick  and  quite  good. 

*  Various  other  references  to  the  local  condition  of  these  Barren  Measure^ 
rocks,  too  numerous  and  too  unimportant  (economically)  to  give  in  detail 
here,  are  recorded  in  Rep.  Q  pp.  73  to  141. 
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all  persistent,  often  present  and  absent  on  adjoining  farms. 
Its  area  is  limited  bnt  at  some  few  places  it  shows  an  excel- 
lent coal.  It  is  generally  separated  into  two  benches,  di- 
vided b*y  a  band  of  slaty  coal  near  the  middle,  from  2''  to 
6"  thick.  The  npper  bench  is  inclined  to  run  into  a 
"block"  variety,  and  as  such  was  mined  and  used  raw  in 
the  Lawrence  furnace  as  taken  from  the  Miller  bank.  It  is 
pure,  with  a  low  percentage  of  sulphur  and  ash,  40^  of  vol- 
atile hydrocarbons  and  55^  fixed  carbon.  It  is  also  found 
above  Wurtemburg  in  Wayne  twp.,  in  a  patch  of  a  few 
acres.  Beneath  it  occasionally  is  found  the  Brush  creek 
("Summit")  limestone  hed*,  sometimes  5'  thick. 

The  Lower  Mahoning  sandstone  certainly  occurs 
wherever  the  Brush  Creek  measures  are  exposed;  but  its 
character  was  nowhere  well  exposed,  and  it  probably  ex- 
ists as  a  sandy  shale,  without  massive  sandstone,  to  judge 
from  the  topography  of  the  country  holding  it.  But  west 
of  the  Big  Beaver  in  Beaver  twp.,  the  very  base  of  the  strat- 
um is  seen  capping  the  hill  1  mile  south  of  Wampum,  and 
it  is  here  quite  massive. 

No.  XIY  in  Beatter  County .\ 

In  Beaver  Co.  the  Barren  Measure  section  (see  plate  473 
of  Greneral  Sections  in  S.  W.  Penna.)  is  continued  upwards 
to  include  the  Morgantown  sandstone  north  of  the  Ohio 
river,  and  hence  includes  the  horizon  of  the  Elk  Liick  coal 
and  the  sporadic  beds  of  the  bottom  half  of  the  group.  The 
sandstone  is  only  present  however  to  any  extent  in  south- 
ern Beaver;  in  the  northern  part  of  the  county  only  two 
hills  rise  high  enough  to  hold  this  stratum;  one  in  Economy 
twp.  and  the  other  the  "Big  Knob"  near  the  centre  of  New 
Sewiokley  twp.  which  rises  to  1450'  A.  T. 

The  BlTc  LicTc  coal  in  the  same  territory  has  also  been 
mined  at  but  one  locality,  in  Economy  twp.,  on  land  of  Mr. 

*So  called  from  its  looal  occurrence  near  the  Summit  Out  ou  the  P.   W.  <fc 
C.  R.  R.  in  north-western  Bearer  Co. 
fReported  upon  by  I.  C.  White.    Reports  Q  and  K. 
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Goss,  where  it  was  found  2'  thick.  Its  litnestoae  and  the 
still  lower  Berlin  coal  of  Somerset  Co.  are  mostly  want- 
ing; but  the  Grinoidal  limestone  is  as  persistent  here  as  in 
Allegheny  and  Butler,  everywhere  strongly  characterized 
by  the  crinoid  remains  and  pecxiliar  lithology,  and  oc- 
cupies considerable  areas.  It  is  well  exposed  100'  beneath 
the  summit  of  the  "Big  Knob";  but  as  this  unique  dome 
rises  300'  above  all  the  surrounding  country,  its  position 
here  is  quite  isolated.  The  BaJcerstown  coal  is  the  next 
well  marked  feature  of  the  section,  absent  in  North 
Beaver,  but  found  above  Q-eorgetown  in  South  Beaver  as  a 
6'  bed  of  cannel  and  bituminous  coal,  but  purely  local  here, 
once  mined  on  Mr.  Peter' s  land  and  used  formerly  for  the 
distillation  of  oil. 

The  Buffalo  (upper  Mahoning)  sandstone  in  this  county 
is  largely  sandy  shale,  beneath,  which  the  Brush  Creek  coal 
and  limestone  occurs  as  persistent  strata.  Between  the 
Big  Beaver  and  Connoquenessing  the  blossom  of  this  coal 
is  frequently  seen  60'  to  80'  above  bed  E,  and  at  one  point 
in  North  Sewickley  twp.  it  becomes  a  5' bed  of  cannel.  The 
Mahoning  sandstone  caps  the  river  bluffs  at  the  mouth  of 
the  Big  Beaver  and  continues  a  marked  feature  of  the  topo- 
graphy 250'  above  water  level  along  the  Ohio  to  the  State 
line. 

South,  of  the  Ohio  river  the  section  is  continued  upwards 
from  the  Morgantown  sandstone  to  include  the  Pittsburgh 
coal  along  the  Washington  Co.  line;  but  in  this  area  of 
course  the  lower  part  of  the  Barren  Measures  are  largely 
concealed.  In  Hanover  twp.  on  this  southern  line  the  Mor- 
gantown sandstone  is  seen  all  along  Traverse  creek,  and  is 
always  a  compact  rook;  and  the  Crinoidal  limestone  is  fre- 
quently exposed  on  both  Big  and  Little  Traverse  creeks. 
The  former  sand  rock  also  continues  its  exposure  along 
Raccoon  creek  in  Independence  to  the  mouth  of  Service 
creek,  compact,  with  shaly  sandstone  below,  making  cliffs 
100'  high.  But  the  Crinoidal  limestone  is  even  more  wide- 
spread and  persistent  here,  2'  to  4'  thick  and  frequently 
burned  for  lime.     It  is  the  highest  stratum  exposed  in 

19* 
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Hopewell  twp.,  but  shoots  out  of  the  hilltops  north  in 
Moon  twp.  Here  the  Mahoning  sandstone  is  prominently- 
exposed,  along  the  Ohio  and  up  Raccoon  creek.  It  is  ex- 
tensively quarried  for  3  miles  along  the  river  above  Philips- 
burg  to  furnish  Pittsburgh  with  much  of  its  building  stone. 
It  shows  the  same  character  in  Raccoon  twp.  In  Greene 
twp.  the  Barren  Measures  are  exposed  from  the  Morgan- 
town  sandstone  to  the  base.  The  Crinoidal  limestone  is 
well  exposed,  but  the  section  below  it  to  the  Mahoning  is 
largely  obscure.  The  latter  rock  is  massive  and  often  con- 
glomeratic, showing  massive  walls  along  Big  Mill  creek  to 
above  Hookstown.  Various  local  sections  and  coal  bed  in- 
tervals are  given  on  plates  462,  463,  464. 

No.  XIY  in  Allegheny  County*. 

In  this  county  soiith  of  the  Ohio  river  these  rocks  out- 
crop along  every  one  of  the  principal  streams  east  of  the 
Chartiers  Valley  and  Panhandle  railroads  and  through 
five-sixths  of  the  territory  west  of  Chartiers  creek.  North 
of  the  Ohio  and  Allegheny  rivers  however,  their  presence 
is  the  rule,  not  the  exception,  and  merely  patches  of  the 
Upper  Productive  (Monongahela)  series  cap  the  highest 
summits. 

In  south  Allegheny  the  Barren  Measures  are  exposed 
along  the  Ohio  as  far  as  Rochester ;  but  at  few  places  are 
more  than  two-thirds  of  the  group  above  water  level  as  the 
overlying  Pittsburgh  coal,  360'  above  the  river  at  Pitts- 
burgh, gradually  approaches  water  level  at  Peters  creek. 
In  eastern  Allegheny,  between  the  two  rivers,  by  far  the 
greatest  area  holds  this  group  as  surface  rocks,  and  the 
country  occupied  is  everywhere  characterized  by  the  diver- 

*The  Geology  of  Allegheny  Co.  has  been  treated  In  report  Q  by  I.  C. 
White  1878;  report  K  and  K  2  by  J.  J._Stevenson  1876  and  1877  and  by  E.  V- 
•^  'Invilliers  in  Annual  Reports  for  1885  and  1886.  In  all  of  these  reports  the 
^'■Barren  Measures"  were  described  as  being  limited  by  the  Pittsburgh 
coal  abore  and  the  top  of  the  Mahoning  sandstone  below;  but  as  the  latter 
stratum  is  by  no  means  as  well  fixed  and  strongly  characterized  as  the  up- 
per Freeport  coal,  this  series  of  rooks  is  now  almost  universally  regarded  as 
embracing  all  the  measures  between  these  two  well  defined  and  persistent 
coal  seams. 
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sity  of  topography  their  decomposition  gives  rise  to.  The 
series  of  four  vertical  sections  of  plate  473  will  serve  to 
show  the  character  of  this  group  in  the  south-west  corner 
of  the  State.  The  series  holds  four  conspicuous  sandstone 
members  ;  the  Connellsville  sandstone,  with  an  average 
interval  of  50'  beneath  the  Pittsburgh  coal ;  the  Morgan- 
town  sandstone  100'  lower ;  the  Saltsburg  sandstone  350' 
beneath  the  Pittsburgh  seam  and  finally  the  Ma?toning 
sandstone  at  the  base.  But  all  these  sandstones,  while 
persistent  as  a  whole,  thicken  and  thin  and  pass  into 
shales,  so  that  they  cease  to  become  stable  geological  guides 
as  key-rooks  over  wide  areas. 

The  limestones  of  the  Barren  Measures  in  this  county 
occur  chiefly  near  the  top;  they  are  thin  and  commercially 
worthless,  though  two  of  them  are  important  key-rocks, 
invaluable  in  a  series  so  bereft  of  other  persistent  and  well 
recognized  rocks.  These  are  the  Grinoidal  limestone  at 
250'  to  300'  beneath  the  Pittsburgh  coal  and  the  Black 
limestone  about  100'  above  the'  Mahoning  sandstone. 

The  Pittsburgh  limestone*  is  a  fairly  persistent  bed,  which 
occurs  a  few  inches  to  8'  beneath  the  Pittsburgh  coal.  It 
is  a  coarse,  brecciated  limestone,  light  blue  to  gray  in 
color. 

The  Grinoidal  (Green  Fossiliferous  of  the  First  Survey) 
limestone  is  only  2'  to  4'  thick,  but  always  so  filled  with 
multitudes  of  crinoidal  disks,  spines  and  shells  that  it  is 
readily  recognized.  It  has  usually  a  dark  greenish  gray 
color,  tough  and  breaks  with  a  granular  surface.  Along 
the  Ohio  river,  it  is  present  and  constantly  in  sight  from 
Nimick's  station  to  Birmingham,  but  differs  greatly  from 
its  usual  appearance.  It  is  of  irregular  thickness,  some- 
times embedded  in  a  calcareous  shale,  extremely  rich 
in  fossils,  while  at  other  places  forming  a  rude  shapeless 
mass  of  limestone  6'  to  8'  thick.  Groing  up  the  Mononga- 
hela  it  soon  resumes  its  natural  condition  and  is  so  exposed 

»  Below  this  10'  to  30'  there  is  another  quite  persistent  limestone  distinct 
in  Westmoreland  and  Fayette,  but  absent  in  north-west  M^ashington  and 
western  Allegheny. 
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at  Six  mile  ferry,  Braddocks  and  Peters  creek,  where  it 
passes  beneath  water  level,  and  is  not  noted  to  the  south. 
The  coal  beds  of  the  series  amount  to  nothing ;  but  thin 
and  worthless  as  they  are,  they  seem  to  occupy  regular 
positions  in  the  column  of  rocks  (see  plate  474.) 

The  Little  Pittsburgh  coal  can  be  frequently  seen  along 
the  Monongahela  river  south  of  Port  Perry  and  near  Mans- 
field, 15'  to  20'  beneath  the  Pittsburgh  coal.  The  Barton 
(Elk  Lick)  coal  is  locally  present  in  north-western  Alle- 
gheny, beneath  the  Morgantown  sandstone  and  100'  below 
the  Little  Pittsburgh  coal.  Other  more  or  less  sporodic 
coal  beds  are  present  in  the  interval  l.W  beneath  the  Crinoi- 
dal  limestone. 

The  Barren  Measures^'  also  contain  a  conspicuous  de- 
posit.of  red,  varigated  and  bluish  sandy  shales  100'  thick, 
beneath  the  Morgantown  sandstone,  especially  noticeable 
around  Pittsburgh.  Three  red  shale  horizons  are  fre- 
quently noticed ;  one  100'  beneath  the  Pittsburgh  coal ; 
another  beneath  the  Crinoidal  limestone  ;  a  third  above  the 
Mahoning  sandstone,  f 

The  general  section  (plate  473)  shows  at  a  glance  the 
number,  characterand  interval  between  these  Barren  Meas- 
ure rocks. 

The  upper  Pittsburgh  limestone  is  seen  at  several  locali- 
ties ;  quite  compact  ;  conchoidal  fracture ;  slacks  to  a 
beautiful  white  lime.  The  lower  Pittsburgh  limestone  is 
seen  wherever  the  Pittsburgh  coal  occurs  ;  in  two  or  three 


*  Much  uncertainity  stiU  exists  about  the  identification  of  the  other  mem- 
bers of  this  group  with  the  beds  already  described  in  the  Somerset  field;  but 
the  JSlk  Lick  (Barton)  coal  and  Hmesione  are  plainly  marked;  the  Berlin 
coal  apparently  -wanting.  The  Piatt  coal  (beneath  the  Crinoidal  limestone) 
possibly  present ;  the  Price  coal  is  here  called  the  Balcerstown  coal  and  the 
Coleman  coal  and  limestone  probably  correspond  to  the  Pine  Creek  coal 
and  limestone.  The  Philson  coal  is  not  noted  ;  but  its  limestone  is  equiva- 
lent to  the  Brush  Creek  limestone. 

fReportQ.  In  north  Allegheny  the  Mahoning  sandstone  is  double  and 
Prof.  White  called  the  upper  the  "  Buffalo  sandstone."  Between  the  two 
members  he  notes  a  coal  and  limestone  bed,  to  which  he  gave  the  name  of 
"  Brush  Creek,"  (the  GsiUitzia  coal  of  Somerset.)  The  entire  group  (in- 
cluriing  the  Mahoning  sandstone)  is  600  thick. 


Plate  474. 
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layers ;  dark  gray  color ;  containing  considerable  iron.  The 
red  shale  band  beneath  it  is  a  constant  companion.  The 
Morgantown  sandstone*  is  very  constant,  180'  below  the 
Pittsburgh  coal ;  extensively  quarried  north-west  of  Alle- 
gheny city  for  building  purposes,  firm  and  compact,  some 
layers  coarse  and  conglomeratic.  It  makes  a  long  line  of 
cliffs  on  the  Ohio  near  mouth  of  Killbuck  run  (see  section 
here:  plate  474  fig.  141.) 

The  Elk  Lick  coal,\  in  this  district  is  about  275'  beneath 
the  Pittsburgh  coal  and  about  30'  to  40'  above  the  Crinoidal 
limestone ;  but  is  not  persistent  and  is  subject  to  many 
variations.  The  JElk  Lick  limestone  is  local  in  occurrence; 
at  some  points  a  calcareous  shale  soon  thickening  up  to  6' 
of  irregular  limestone. 

The  Oreen  Crinoidal  limestone  is  the  most  persistent 
member  of  the  group  and  found  about  midway  between  the 
Pittsburgh  coal  and  Upper  Freeport  coal,  everywhere 
characterized  by  lithological  and  palaeontological  fea- 
tures 4  The  Piatt  coal  beneath  it  never  attains  workable 
thickness  and  is  frequently  absent.  The  red  clay  shale 
beneath  it  covers  large  areas  in  north  Allegheny.  The 
Bakerstown  coal,  400'  beneath  the  Pittsburgh  coal,  has 
been  mined  largely  at  Bakerstown,  Richland  twp.,  though 
very  irregular;  about  2'  8"  thick  with  three  very  thick 
partings,  and  inferior  coal,  and  showing  6"  of  cannel  at  the 
bottom.  It  is  here  90'  below  the  Crinoidal  limestone.  The 
Pine  Creek  limestone,  60'  below,  is  somewhat  persistent,  es- 
pecially on  Pine  creek ;  sometimes  a  compact  dove  colored 

*  This  is  the  highest  member  of  the  series  found  in  Butler  Co.,  all  the 
upper  portion  of  the  group  having  suffered  erosion. 

f  Head  of  Duffs  run  it  shows  top  cannel  8";  slate  1";  coal  2'.  At  Alle- 
gheny City  it  is  cannei  slate  1'  to  2'  thick  generally,  and  on  Butchers  run  a 
bituminous  coal.  Head  of  Pine  creek  2' thick;  head  of  Hites  run  3' to  Z\', 
and  excellent  coal,  but  on  neighboring  farms  it  is  not  found  at  all. 

J  Rough  surface  when  weathered  and  containing  :  Athyris  subtilita,  Pro- 
duQtus  Nebrascensis,  P.  semi-reticulatus,  Spirifer  cameratus,  Nueula  ven- 
tricosa,  Bellerophon  carbonarius,  Pleurotomaria  GrayvilUensis,  Astar- 
tilla  concentrica,  and  numerous  undetermined  species. 
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rock  but  generally  arenaceous.  It  is  always  fossiliferous* 
and  more  or  less  brecciated. 

The  Bvffalo\  (tipper  Mahoning)  sandstone,  450'  to  510' 
below  the  Pittsburgh  coal  is  best  developed  in  Butler  Co. ; 
traced  south  into  Allegheny  it  looses  its  conglomerate 
character,  and  is  well  seen  along  the  railroad  from  Alle- 
gheny City  to  Hayesville. 

The  Brush  Greek  (Philson)  limestone%  is  another  persist- 
ent stratum,  though  variable  in  section ;  and  beneath  it  10' 
to  15'  is  the  Brush  OreeTc  (Gallitzin)  coal  (Ko.VII  of  the 
Ohio  Survey). 

The  Mahoning  lower  sandstone,  at  some  localities,  is  a 
massive  rock  75'  thick ;  again  it  is  a  mass  of  shales  (see 
plate  474. ")  Where  massive,  it  is  a  coarse  grained  yellowish 
white  rock,  largely  used  for  building  purposes. 

No.  XIV  in  Greene  and  Washington  Counties. 

This.series  consists  chiefly  of  sandstone  and  shales  with 
some  variable  limestones  and  coal  beds.  Along  the  Monon- 
gahela  river  the  upper  portion  is  exposed  to  the  West  Vir- 
ginia line  as  well  as  along  the  whole  river  front  in  Wash- 
ington and  Allegheny  Cos. 

The  extreme  thickness  exposed  along  the  Monongahela  is 
375',  and  this  only  near  the  West  Virginia  line  and  at  Pitts- 
burgh. Throughout  both  counties  away  from  the  river 
channel  the  entire  group  is  deeply  buried  under  higher 
rocks.  In  the  extreme  south-east  corner  of  Greene  only 
155'  of  the  top  of  the  group  are  exposed,  in  which  there  are 
two  beds  of  limestone  12'  thick  at  40'  and  140'  beneath  the 
Pittsburgh  coal ;  but  at  Fort  Pitt  station  on  the  Panhandle 
E.  R.  the  interval  of  110'  beneath  the  Pittsburgh  coal  con- 
tains nothing  but  sandstone,  aside  from  two  different  thin 

*In  it  were  seen  ProducUts  longispinUs,  P.  Nebrascensis,  Athyris  sub- 
tilita,  dionetes  mesoloba,  Nautilus  occidentalis,  Orthoceras  cribrosum, 
and  many  stems  and  fragments  of  crinoids. 

t  JJelieved  to  represent  the  Saltwater  sandstone  of  Ohio. 

^Chonetes  mesoloba,  Spirifer  earner atus,  Edmondia  Aspenwalensis,  Bel- 
lerophon  Montfortianus,  Productus  Prattenanus,  P.  longispinus,  Nautilus 
occidentalis,  and  Lophophyllum  proli/erum. 
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limestones,  one  immediately  below  the  coal  and  the  other 
15'  lower.* 

The  PittshurgJi  limestone  beneath  the  coal  is  coarse,  light 
blue  to  gray  and  contains  a  large  number  of  minute  uni- 
valve mollusks.  At  10'  to  30'  beneath  this  there  is  another 
limestone,  persistent  in  the  south-east,  where  it  becomes 
12'  to  14'  thick. 

The  Little  Pittsburgh  coal  rests  on  this  limestone  and  is 
persistent  as  far  north  as  Chartiers  creek  in  Washington 
and  Mansfield  in  Allegheny  Co.     It  seldom  exceeds  18". 

The  Morgantown  sandstone  is  widespread,  140'  to  160' 
below  the  Pittsburgh  coal,  though  variable.  It  is  52'  thick 
opposite  Pittsburgh  and  further  up  the  Monongahela  forms 
cliffs.  In  south-east  Greene  Co.  it  is  30'  to  70'  and  is  the 
first  oil  sand  horizon  along  Dunkard  creek.  It  is  blue 
gray  in  color,  coarse  grained  and  makes  an  excellent  build- 
ing stone.  The  geological  maps  of  these  two  counties 
graphically  display  the  extremely  limited  outcrop  of  the 
Barren  Measures,  in  Greene  confined  to  strips  along  the 
Monongahela  river  south  of  Greensboro  and  in  Washington 
to  the  river  banks ;  to  a  small  area  along  Chartiers  creek 
over  the  Washington  axis  and  to  a  more  extensive  area  in 
the  north-west  corner  of  the  county  north  of  the  Pan- 
handle R.  R. 

*The  changes  are  so  great  and  the  measures  of  so  little  economic  value 
that  they  hardly  demand  detailed  description  for  which  the  reader  is  re- 
ferred to  Report  K.  Some  of  them  however  are  persistent  and  preserve 
their  characteristics  to  some  extent. 
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CHAPTER  CXXV. 


JVo..  X  V.     The  Upper  Productive  or  Monongahela  River 

Series* 

The  Upper  Productive  or  Monongahela  River  Series  (No. 
XV)  is  the  next  succeeding  group  upwards,  with  the  Pitts- 
burgh coal  on  the  bottom  and  the  Wayneshurg  coal  on  top  ; 
a  series  of  six  coals  (four  of  which  are  workable),  shales 
and  thick  limestones,  averaging  375'  to  400'  thick  along  the 
Monongahela  river,  and  confined  largely  to  the  south-wes- 
tern corner  of  the  State  in  Allegheny,  Washington,  Greene. 
Westmoreland  and    Fayette   Cos,t   with   small    outlying 

*See  reports  K,  K  2,  K  3,  Q,  H  4,  H  5,  L.  and  Annual  Reports  for  1885  and 
1886,  Pennsylvania  Geological  Survey,  for  all  details  in  the  entire  Pittsburgh 
Region. 

fThe  total  bituminous  coal  area  of  Pennsylvania  has  been  estimated 
(Min.  Res.  United  States)  at  12,222  sq.  miles  ;  Broad  Top  80  sq.  miles;  An- 
thracite 4681  sq.  miles.  Total  production  of  bituminous  coal  in  1880  was  19 
million  gross  tons,  of  which  Allegheny  Co.  furnished  4,426,871  tons  ;  West^ 
morelaud  3,297,391  tons  ;  and  Fayette  2,318,728  tons. 

Total  production  in  1890  was  42,302, 173  short  tons  and  the  same  three 
counties  produced  respectively  4,894,372;  8,290,504  and  6,413,081  tons,  show- 
ing clearly  that  while  Allegheny  Co.  maintained  her  average,  Westmore- 
land and  Payette  greatly  Increased  their  output,  due  in  large  measure  to 
the  rapid  development  of  their  unexcelled  gas  and  coking  coal  fields. 

The  following  table  shows  the  production  for  1891,  92,  93  and  94  : 


1891. 

1892. 

1893. 

1894. 

Allegheny 

Payette,      .              

Washington, 

Westmoreland, 

5,640,669 
5,782,573 
2,606,158 
7,967,493 

6,399,199 
7,260,044 
2,903,235 
8,791,068 

6,663,095 
6,261,146 
3,315,146 
7,439,760 

6,290,345 
5,995,870 
3,523,726 
7,255,862 

Pennsylvania, 

42,788,490 

46,694,576 

44,070,724 

39,015,072 

In  other  words,  fully  50%  of  the  total  bituminous  output  of  the  state  is 
derived  from  these  four  western  counties. 

The  totals  for  1894  have  been  but  recently  received  and  may  need  slight 
revision :  all  totals  are  frpm  the  "  Mineral  Resources  of  the  United  States," 
Dr.  David  T.  Day,  U.  S.  Geological  Survey.  . 
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patches  in  Indiana  and  Somerset  Cos.  (general  sections 
plate  507.) 

A  group  of  the  richest  coals  and  limestones,*  doubly  so 
by  contrast  with  the  Barren  Measures  above  and  below, 
its  numberless  interesting  features  are  overshadowed  and 
lost  sight  of  in  the  presence  of  the  wonderful  and  unique 
Pittsburgh  coal  bed  at  its  base,  whose  outspread  in  S. 
W.  Pennsylvania  is  delineated  on  plate  475.  A  chapter 
the  length  of  this  entire  article  might  be  readily  appropri- 
ated to  this  peerless  seam  of  coal  without  hall  exhausting 
its  points  of  interest;  and  no  more  cogent  paragraphs  have 
been  written  of  it  than  these  by  the  distinguished  Director 
of  the  Second  Survey:}:,  from  which  the  following  extracts 
are  taken: 

^ 'The  Pittsburgh  region  has  an  outspread  ol  the  Pitts- 
burgh coal  bed  50  miles  long  by  50  miles  wide  within  the 
limits  of  the  State.  In  the  north-western  part  of  this  area 
the  bed  is  2'  or  3'  thick,  increasing  in  thickness  eastward 
and  southward  to  6'  of  good  coal  at  Pittsburgh,  10'  up  the 
Monongahela,  and  12'  up  the  Youghiogheny.  What  the 
thickness  of  the  bed  may  be  underneath  the  uplands  of 
Washington  aiid  Greene  Cos.  we  now  know  by  the  new  gas 

*"The  character  of  the  rocks  interstratified  with  the  coal  beds  changes 
greatly  in  passing  from  the  Monongahela  river  southward  to  the  Great 
Kanawha.  At  the  northern  end  of  the  basin  in  Marion,  Monongalia, 
Greene,  Washington,  Fayette  and  Westmoreland  Cos. ,  limestone  forms 
about  one-half  of  the  rock  material,  and  the  same  is  true  on  the  western 
side  in  Brooke,  Ohio,  Marshall  and  Belmont  Cos.  Red  shale  is  unknown 
in  the  series  at  the  north,  but  in  passing  southward  from  Harrison  and 
Lewis  Cos.  the  limestones  practically  disappear,  and  with  them  all  of  the 
coals  except  the  Pittsburgh.  With  their  disappearance  red  shales  come  in 
and  apparently  replace  the  limestones,  so  that  on  the  Great  Kanawha 
nearly  one-fourth  of  the  rock  material  in  this  series  is  red  shale,  while  the 
thickness  is  reduced  to  270'.  Along  with  this  change  in  the  character  of  the 
rooks  there  occurs  a  great'change  in  the  topography  made  by  these  beds: 
for  at  the  north,  where  limestone  is  abundant,  sandstones  are  few  and  shaly, 
so  that  a  gentle,  rolling  topography  results,  with  a  very  rich  soil  and  one  of 
the  finest  grazing  and  farming  regions  in  the  country;  while  to  the  south- 
west, after  the  limestones  have  disappeared,  the  sandstones  thicken  up  and 
become  more  massive, :th us  giving  rugged  and  precipitous  slopes  with  nar- 
row valleys."    I.  C.  White,  Bull.  65,  U.  S.  G.  S. 

JThe  Geology  of  the  Pittsburgh  Coal  Region:  J.  P.  Lesley.  Transac- 
tions of  the  American  Institute  of  Mining  Engineers.  Pittsburgh  meetings 
February,  1886. 
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wells.  "*Ifmaintains  its  tliickness  in  that  direction.  An  av- 
erage of  8'  for  the  whole  region  looks  like  a  fair  one.  This 
gives  8,000,000  tons  to  the  square  mile,  and  there  are  2,500 
square  miles.  Allowing  one-half  of  the  area  to  be  interval, 
separating  outcrops,  we  have  10,000,000  tons  remaining  in 
this  one  coal  bed.  Allowing  50^  for  pillars,  bad  mining  and 
waste  of  all  kinds,  we  may  set  down  its  coal  available  for 
market  in  the  future  at  5,000.000,0'^0  tons." 

"The  Pittsburgh  region,  at  least,  has  no  reason  to  complain 
of  the  laws  of  nature;  for  it  has  escaped  while  other  regions 
have  suffered.  The  splendid  mineral  wealth  of  this  district 
•depends  1st,  on  the  superior  quality  of  the  coal  which  has 
been  preserved;  2nd,  on  the  almost  unlimited  quality  of  it 
within  easy  reach;  and  3rd,  on  the  exceptional  facilities  of- 
fered by  the  geological  structure  to  mining  operations;  but 
not  upon  the  size  of  the  individual  coal  beds." 

"The  quality  of  the  coal  of  the  Pittsburgh  region,  especi- 
ally of  the  P'ittsburgTi  led,  is  A  No.  1  in  the  scale  of  mer- 
chantable coals  of  the  world.  The  prime  factors  in  this 
quality  are:  1.  The  low  percentage  of  ash.  2.  The  small 
amount  of  pyrites.  3.  The  excellence  of  the  coke  made 
from  it.  The  ash  varies  between  %%  and  5^,  and  seldom  e_x- 
•ceeds  6^.  The  sulphur  in  analyses  ranges  at  below  1^  ris- 
ing however  occasionally  to  2^  or  3^  in  hard  specimens. 
The  coal  contains  from  30^  to  35^  of  volatile  matter.  When 
•coked,  allowing  for  waste,  something  over  one-half  its 
weight  remains  as  a  silvery,  ringing,  tough,  and  pure  coke, 
preferable  to  any  coke  made  from  the  coals  of  the  South- 
ern and  Western  states,  chiefly  on  account  of  the  absence 
of  sulphur,  but  partly  on  account  of  some  obscurely  under- 
stood internal  constitution  of  the  coke,  giving  that  special 
hardness  adapted  for  holding  up  the  burden  in  a  high  stack 
furnace." 

In  other  words,  without  invidious  comparison  with  other 
first  class  coals  of  this  and  other  states,  the  Pittsburgh 
■coal  makes  the  best  all  round  fuel  in  the  Appalachian  bi- 
tuminous area,  whether  it  be  used  for  domestic  open  grate 
purposes;  for  steam;  for  the  manufacture  of  illuminating 
gas  or  for  metallurgical  coke.  It  shows  all  these  qualities 
in  the  several  basins;  a  dry  steam  coal  with  15$^  to  20^  of 
volatile  matter  in  the  Salisbury  and  Ligonier  basins;  a 
typical  coking  coal  with  28^  to  32^  volatile  matter  in  the 
Connellstillle  region;  a  standard  gas  coal  with  36^  to  38^ 
volatile  matter  and  low  sulphur,  in  the  Irwin  (Lisbon)  ba- 
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sin  and  finally  a  hard,  cubical,  rich,  domestic  coal  all  along 
the  Monongahela  river  and  to  the  Ohio  line. 

The  Upper  Productive  or  Monongahela  River  Series 
Contains  four  other  persistent  coal  beds*,  but  none  of  them 
as  persistent  as  the  Pittsburgh  bed  as  to  quality,  availabil- 
ity or  thickness.  The  order  of  the  beds,  first  established 
in  1840,  has  remained  unchanged  down  to  the  present  time; 
but  their  variations  have  been  noted,  their  sections  revised 
and  their  individual  characteristics  more  minutely  studied 
and  reported  upon  by  the  Second  Greological  Survey. 

The  Wayneshurg  coal  is  now  generally  regarded  as  the 
top  of  the  Productive  Measures  ;  100'  lower  comes  the 
Uhioniown  coal;  150'  still  lower  the  8ewicMey  ;  then  the 
Bedstone  50'  down,  and  finally  the  Pittsburgh,  60'  below, 
at  the  base.  The  names  are  assigned  from  the  districts  in 
in  which  they  reach  their  maximum  size  and  best  quality, 
«ach  bed  in  its  special  area  ranging  from  3'  to  5'  in  thick- 
ness and  furnishing  good  coal,  but  elsewhere  dwindling  to 
2'  or  2^',  and  only  worked  for  local  farm  use.  But  the  over- 
whelming predominence  in  value  of  the  Pittsburgh  coal 
renders  it  practically  the  only  commercial  bed  of  the  re- 
gion, and  it  is  the  only  one  mined  for  the  general  trade  ; 
so  that  there  remains  much  to  be  learned  in  detail  concern- 
ing the  other  four  upper  beds  of  the  Series. 

The  great  feature  of  the  Upper  Productive  Coal  Meas- 
ure Series  is  its  limestone  rocks.  Of  these  the  ''Great 
Jdmesione,'^  occurring  between  the  Sewickley  and  Union- 
town  coal  beds,  is  the  most  conspicuous.  It  is  a  triple  de- 
posit ;  ah  upper  limestone  and  shale,  20'  thick  ;  a  middle 
sandy  and  shaly  mass,  60'  thick;  and  a  lower  limestone  and 
«hale,  50'  to  60'  thick. 

Between  the  Sewickley  and  Redstone  coals  the  Fishpot 
limestone  is  sometimes  20'  thick ;  and  between  the  Red- 
stone and  Pittsburgh  beds  there  is  still  another  limestone 
which  becomes  10'  thick.     Hence  nearly  one-fourth  of  the 

*See  Vertical  Sections  in  different  parts  of  district;  plates  488,  492,  494, 
607,  527  and  528. 
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rock  interval  of  this  groap  is   composed  of  limestone  in 
Pennsylvania. 

One  other  feature  of  special  interest  might  be  mentioned 
in  connection  with  the  characteristics  of  the  Monongahela 
Biver  Series  i.  e.,  the  occurrence  of  the  Plant  bed  over  the 
Waynesburg  coal  and  under  the  Waynesburg  sandstone, 
made  classical  by  the  elaborate  report  of  Messrs.  Fontaine 
and  White.* 

The  Uniontown  coal  is  sometimes  a  bed  of  cannel  shale 
containing  great  numbers  of  fish  teeth  and  scales,  which 
have  also  been  found  in  great  abundance  in  the  Pittsburgh 
coal  at  Mansfield,  Penna.f  and  illustrated  by  drawings  of 
Mr.  W.  S.  Gresley  of  Erie,  Pa. 

In  the  structure  of  the  region  a  vast  number  of  secondary 
anticlinals  and  synclicals  have  been  discovered  and  located 
during  the  progress  of  the  Second  Survey,  the  First  Sur- 
vey having  laid  down  only  five  great  axes  in  western  Penn- 
sylvania. These  axes  have  been  made  to  play  an  impor- 
tant role  in  the  location  of  gas  wells  during  the  last  20 
years  ;  but  the  theory  that  all  great  wells  are  associated 
with  such  structural  lines  has  many  opponents  and  is 
hardly  maintained  by  the  records  of  the  drill  in  recent 
years. 

The  Waynesburg  coal,  the  highest  member  of  the  series, 
is  generally  quite  persistent  in  south-west  Pennsylvania;* 
but  it  is  eroded  from  all  the  eastern  outlying  areas  in  Som- 
erset Co.,  the  Ligonier  valley  and  along  the  Conemaugh. 
It  is  almost  universally  a  double  bed,  divided  by  shale  or 
slate,  so  common  a  feature  as  to  give  it  the  name  of  the 
'■'■  Horse  BacTt  Vein.'"     Toward  the  west  Virginia  line  it  is 


♦Report  P2.  It  Is  the  repository  of  the  finest  leaf  impressions  in  the 
Upper  Coal  Measures,  of  which  28  plates  have  been  printed  in  that  re- 
port. 

t  See  plates  of  fossils,  476  and  477  :  coal  bed  section  478a,  4786,  478c,  and 
descriptive  text  of  Mr.  W.  S.  Gresley. 

J  It  is  Coal  XI  of  Ohio  ;  insignificant  in  north  Washington  and  absent  in 
Allegheny  Cos.  In  the  underlying  shales  nodules  of  iron  ore  have  been 
found  in  Morgan  twp.,  Greene  Co.,  once  used  in  the  manufacture  of  iron 
there. 
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often  10'  thick,  separated  into  three  layers,  the  upper  di- 
vision of  slate  very  fossiliferous.  It  yields  a  hard  coal, 
mining  out  in  blocks,  but  frequently  ruined  by  large  .per- 
centages of  ash  and  sulphur  ;  but  it  has  local  importance 
and  use. 

The  bed  shows  thickest  and  best  in  that  portion  of  the 
district  through  which  the  Monongahela  river  and  its 
western  affluents  now  flow,  especially  in  the  eastern  town- 
ships of  Greene  Co.,  the  western  border  of  Fayette,  the  south- 
west part  of  Washington  and  the  northern  border  of  Virginia, 
over  which  central  area  the  coal  bed  has  a  very  variable  thick- 
ness from  5'  to  10',  of  which  a  fourth,  third  and  sometimes 
a  half  consists  of  one,  two,  three  or  many  partings  of  clay. 
In  all  directions  from  this  area  of  mining  thickness  the 
bed  degenerates  and  becomes  too  thin  to  be  of  any  value. 
Its  mining  region  is  therefore  confined  mainly  to  Dunkard, 
Greene,  Monongahela,  Cumberland,  Jefferson,  Morgan, 
Franklin  and  Perry  twps.  of  Greene  Co. ;  *  German, 
Brownsville  and  Redstone  twps.  of  Fayette ;  and  East 
Bethlehem  and  Pike  Run  of  Washington, f  but  it  is  some- 
what mined  on  the  Wheeling  Creek  waters  ;  at  various 
places  in  middle  Washington  Co. ;  a  little  in  Jefferson  twp. 
of  Fayette;:}:  and  in  Rostraver  and  South  Huntingdon  twp. 
of  Westmoreland,  where  the  coal  is  excellent,  but  the  bed 
only  3'  thick,  § 

Vertical  sections  of  this  coal  in  Greene,  Washington  and 
Fayette  counties,  over  region  of  best  development,  are  given 
in  plates  479  and  480. 

In  structure  the  bed  varies  greatly.  ||     Its  parting  clays 

*  In  central  Greene  Co.  it  is  deeply  buried,  in  some  places  1200'. 

t  Here  it  is  in  places  6',  7'  and  even  8'  thick;  but  in  the  northern  and 
-western  townships  it  is  thin  and  poor. 

J  In  Washington  and  Menallen  twps.  it  is  too  thin  to  encourage  mining. 

§  In  North  Huntingdon  it  is  quite  worthless.  In  the  Blairsville  basin 
even  whilst  4'  thick,  in  Mt.  Pleasant  and  Unity  twps.,  its  coal  is  too  poor  to 
work  and  the  patches  are  small.  Further  south  in  the  (JonnellsvUle  basin 
the  bed  is  only  2'  thick,  and  is  overshadowed  by  the  great  Connellsville 
coking  seam. 

(I  In    Piiihook    district,   Washington  Co.,   as   at  Pleasant   Valley,  three 
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expand  at  the  expense  of  the  coal  benches,  usually  cutting 
into  the  thickness  of  the  overlying  layer.  Of  its  quality, 
as  determined  by  eight  analyses  from  different  areas,  it  may 
be  said  to  contain  one-half  carbon ;  one-third  gas ;  Ufc  to 
16^  ash  ;  1.2^  to  3.7^  sulphur  and  only  one  or  two  per  cent, 
water.  The  various  vertical  sections  of  this  bed  in  plates 
just  referred  to  are  typical;  but  no  series  can  sufficiently 
indicate  the  infinite  number  of  variations  the  bed  is  subject 
to,  there  being  frequently  a  half  dozen  different  measure- 
ments possible  in  a  single  mine. 

Above  the  coal  there  is  a  variable  shale  0'  to  12'  thick, 
somewhat  sandy,  to  which  importance  attaches  as  having 
vast  numbers  of  plant  impressions,*  characteristic  of  the 
horizon  in  south-west  Pennsylvania  as  well  as  in  West 
Virginia  over  an  area  of  several  thousand  square  miles. 

The  Little  Wayneshurg  coal,  25'  to  40'  below  the  main 
coal,  seldom  exceeds  V  in  thickness,  and  is  often  a  mere 
streak,  rarely  seen  south  of  the  Pennsylvania  line. 

The  Waynesburg  limestone  immediately  underlies  this 
thin  coal ;  dark  gray  in  color ;  seldom  less  than  8'  and 
sometimes  double  that  thickness,  and  several  layers  making 
a  good  agricultural  lime. 

The  Uniontown  sandstone  is  the  next  member  of  the 
group,  sometimes  entirely  filling  the  interval  between  the 
Waynesburg  and  Uniontown  coals,  and  displacing  the  local 
limestone  just  described.  It  is  well  exposed  at  Bobtown  in 
Greene  Co.,  where  it  crowns  the  cliffs  overlooking  Dunkard 
creek. 

benches,  middle  largest  2'  to  3';  top  bench  Oj'  to  V,';  bottom  bench  Oj';  with 
clay  partings  6"  tol'  6"  thick.  In  Franklin,  Greene  Co.,  usually  two  (some- 
times three)  benches,  top  coal  1'  to  1'  6";  clay  1'  to  4',  bottom  coal  1'  to  3'  6". 
In  Dunkard  and  Jefferson  commonly  three,  bottom  bench  '1'  to  4'.  But  in 
some  places  the  section  is  very  different  and  much  split  up  by  many  part- 
ings; thus  on  Brush  run,  Washington  Co.  a  top  black  slate  6"  to  8";  coal 
with  clay  layers  10"  to  14";  coal  10"  to  12";  clay  1"  to  3";  coal  8"  to  10":  coal 
30"  to  36";  clay  2"  to  8";  coal  2"  to  4".  In  Cumberland,  Greene  Co.,  near 
Carmichaels  is  seen :  coal  12":  clay  1"  to  2";  bony  coal  6";  coal  15";  clay  2" 
to  10";  coal  26";  clay36";  coal  3";  clay  4";  coal  5";  and  then  shale  10'  under 
which  lies  coal  8". 
*  Especially  well  seen  near  Carmichaels  on  Muddy  creek,  Greene  Oo. 
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The  Unioniown  coal  bed,  immediately  beneath  this  sand- 
stone, underlies  the  Waynesburg  coal  from  80'  to  100',  but 
is  only  of  economic  importance  in  Fayette  and  Washington 
Cos.  Seldom  q-  er  3'  thick,  it  often  contains  a  clay  or  slate 
parting  near  centre,  4"  to  6"  thick,  and  carries  a  high  ash. 
Still  it  is  persistent  as  a  coal  or  bituminous  shale  and  ha& 
been  noted  as  far  east  as  the  Salisbury  basin  of  Somerset 
Co.,  where  it  is  over  B'  thick,  and  still  holds  its  slate  part- 
ing. When  existing  as  a  bituminous  shale  it  contains  great 
numbers  of  fish  teeth  and  scales,  found  in  abundance  near 
Davistown,  Greene  Co. 

The  Uniontown  limestone  underlies  this  coal,  and  is  re- 
garded as  the  upper  member  of  the  "Great  Limestone,"  a 
term  applied  to  the  double  mass  of  limestone  and  separat- 
ing shale,  coming  in  between  the  Uniontown  and  Sewickley 
coal  beds.  This  upper  division  is  usually  10'  to  15'  thick  ; 
frequently  impui'e  and  buff  colored,  but  often  a  good 
cement  rock,  as  at  Uniontown,  Fayette  Co.  It  has  been 
found  12'  to  15'  thick  in  the  Salisbury  basin  of  Somerset 
Co.,  160'  above  the  Pittsburgh  coal. 

It  disappears  towards  Pittsburgh  and  is  absent  in  Alle- 
gheny Co.  and  Ohio.  The  lower  division  is  everywhere- 
found,  except  in  north  east  Allegheny  Co.,  and  is  50'  to  90', 
the  two  divisions  and  intermediate  sandy  shale  often  reach- 
ing 160'  in  thickness.  The  character  of  the  lower  division 
varies  greatly  in  the  Pittsburgh  region.  The  lower  portion 
is  commonly  more  magnesian,  frequently  a  cement  rock, 
and  available  throughout  eastern  Washington.  It  is  alsa 
the  more  persistent  part  of  this  division  ;  but  the  relative 
proportion  of  shale  increases  northward  and  in  Allegheny 
Co.  shales  predominate.  It  is  wholly  non-fossiliferous. 
The  upper  part  of  this  division  contains  every  variety  of 
limestone ;  some  fossiliferous  layers,  mostly  univalves, 
while  at  the  very  base  Lamellibranchs  predominate. 

The  SexoicTcley  coal  comes  next  in  Pennsylvania,  widely 
persistent,  but  economically  valuable  over  a  comparatively 
small  area.  It  attains  its  maximum  importance  and  thick- 
ness along  the  Monongahela  river  in  Greene  Co.,  and  even. 
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better  in  West  Virginia,  being  5'  to  6'  thick  with,  only  one 
2"  or  3"  parting  near  the  centre.  This  bed'contains  a  higher 
percentage  of  sulphnr  and  ash  than  the  Pittsburgh  coal ; 
but  it  is  open  burning  and  makes  a  good  domestic  fuel  for 
house  and  grate  purposes.  Towards  the  north  it  turns  into 
a  bituminous  shale  and  is  absent  in  Allegheny  Co.  Best  in 
West  Virginia,  its  slate  partings  thicken  up  in  reaching 
Whitely  creek  in  Greene  Co.  and  new  ones  enter,  to  spread 
the  coal  in  several  layers  through  25'  of  rock  material, 
though  usually  in  three  divisions.* 

Along  Ten  Mile  creek  it  is  12"  to  22"  thick ;  thin  shale 
further  north,  but  at  Brownsville  4'  4"  with  2"  of  clay  8" 
above  floor.  It  shows  also  along  Chartiers  and  Cross  creeks 
in  Washington  and  on  the  Panhandle  R.  R.,  but  usually 
as  a  bituminous  shale.  In  Fayette  Co.  it  swells  up  again 
to  4'  or  5'  in  several  townships,  only  to  thin  out  and  lose 
its  importance  northward  in  Westmoreland  Co.  It  is 
scarcely  known  in  the  Ligonier  basin,  but  is  2'  thick  at 
Salisbury  and  90'  above  the  Pittsburgh  coal.  The  interval 
between  the  Sewickley  and  Redstone  coals  is  largely  occu- 
pied by  two  beds  of  sandstone  separated  by  a  bed  of  lime- 
stone ;  the  Sewickley  or  Fishpot  limestone.  It  is  not  per- 
sistent in  Allegheny  or  Butler,  and  in  Greene  and  Washing- 
ton it  varies  greatly.  Thin  at  the  West  Virginia  line,  it 
increases  to  the  mouth  of  Fishpot  run  where  it  is  30'  thick. 
From  here  it  diminishes  and  at  length  disappears  before 
reaching  the  summit  of  the  Waynesburg  axis.  From  this 
point  north  the  interval  between  the  coals  is  sandstone  or 
sandy  shales  ;  between  the  Fin  Hook  and  Washington  axes, 
limestone  occurs  in  this  interval  to  the  Allegh  ^ny  Co.  line 

*  From  the  Monongahela  river  this  coal  dips  down  westward  under  the 
great  mantle  of  Pe»-TOO-Gar6o»ii/'ero?j«  beds,  and  when  it  reappears  on  the 
"Ohio  river,  in  the  vicinity  of  Wheeling,  Bellaire  and  Pipe  creek,  we  find  it 
spilt  again  into  three  or  four  layers,  and  the  separating  slates  several  feet 
thick,  thus  giving  the  whole  bed  a  thickness  of  20'  to  30',  with  the  main  coal 
layer  at  the  top. 

Throughout  much  of  this  Ohio  region  the  coal  is  3'  to  4|'  thick,  and  nearly 
always  has  a  clay  or  bony  streak  near  its  center.  It  also  frequently  has  a 
rider  coal  in  the  roof,  and  the  entire  bed  is  rather  rich  in  ash  and  sulphur. 
I.  C.  White  Bui.  65,  U.  S.  G.  S. 
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only,  and  west  of  the  Claysville  axis  as  far  north  as  the 
Steubenville  pike. 

The  Redstone  coal  occurs  next,  found  along  Redstone 
creek  in  Fayette,  40'  to  45'  above  the  Pittsburgh  coal,  and 
though  exceedingly  variable,  is  everywhere  persistent  as 
coal  or  shale.*  It  is  present  all  along  the  Monongahela; 
in  northwest  Washington ;  central  Allegheny  along  the 
Panhandle,  and  along  nearly  all  the  stream  valleys.  It  is 
workable  in  several  townships  of  Fayette  and  Westmore- 
land Cos.,  and  3'  to  4'  thick.  In  the  Salisbury  basin  it  is 
also  4'  thick,  but  slaty,  45'  above  the  Pittsburgh  coal.  In 
Allegheny  Co.  it  gets  high  in  the  hills  and  is  poorly  ex- 
posed, and  except  in  the  southeast  corner,  it  is  poor,  vary- 
ing from  2"  to  1 '. 

The  Redstone  limestone,  under  the  coal,  occurs  along  the 
river  in  all  the  four  bordering  counties,  sometimes  10'  or  12' 
thick.  In  the  Salisbury  basin  it  is  a  remarkable  deposit ; 
10'  thick  at  the  Beachy  quarry  at  the  south  end  of  the  coal 
field,  and  yet  it  cannot  be  found  in  the  neighborhood  nor 
anywhere  else  in  the  whole  basin,  except  at  one  spot  about 
a  mile  south  of  Mechanicsburg.  It  often  contains  several 
layers,  which  make  a  fairly  good  lime  for  many  purposes. 

The  Pittsburgh  limestone  overlies  the  coal,  usually  as  a 
sandy  slate,  where  the  Redstone  limestone  is  well  developed, 
but  often  as  a  coarse  sandstone  when  it  is  absent.  It 
varies  from  25'  up  to  70'  and  is  usually  friable  and  often 
pebbly,  but  yields  readily  to  weathering. 

The  Pittsburgh  coal  bed,  at  the  base  of  the  series,  is  by- 
far  the  most  important,  the  most  persistent  and  the  most 
remarkable  mineral  deposit  of  the  Appalachian  coal  field. 
In  Pennsylvania  no  horizon  is  met  with  where  this  coal  is 
absent  or  not  workable.      Even  where  deeply  buried  in 

*On  Dunkard'creek  Greene  Co.  bituminous  shale  1' thick ;  Greensboro, 
coal  18",  embedded  in  shale  13'  thick,  diminishing  to  Whitely  creek,  where 
the  shale  disappears.  Near  Hatfields  terry  the  coal  goes  under  the  river, 
appearing  at  Ten  Mile  creek  as  bituminous  shale  18' '  thick.  Near  Erederick- 
town  it  consists  of  3'  bituminous  shale  and  6"  coal,  and  thence  to  Monon- 
gahela City  it  is  a  shale  1'  to  5'  thick  ;  but  coal  at  tliis  latter  point  3'  6"  and 
continuing  as  such  to  beyond  the  Allegheny  Co.  line. 

20*' 
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central  Washington  and  Grreene  Cos.,  the  drill  has  tested 
its  presence  and  integrity  where  covered  np  by  over  1000' 
of  higher  Upper  Barren  Measure  rocks ;  and  it  also  pre- 
serves its  characteristics  in  the  outlying  remnants  in  the 
Ligonier  and  Broad  Top  basins.* 

The  bed  is  almost  always  separated  into  two  well  defined 
portions,  divided  from  each  other  by  a  Main  Clay  parting; 
the  Upper  Division  or  roof  member  and  the  Lower  Division 
or  bottom  member  ;  and  there  are  often  several  minor  di- 
visions of  slate  and  coal  in  each  of  these  main  members. 
The  layers  of  coal  in  the  roof  member  are  not  usually  over  1' 
to  li'  thick,  separated  by  slates  or  shale  of  equal,  thickness  ;. 
in  the  main  bench  the  slate  divisions  are  mere  knife  edges, 
seldom  more  than  1"  thick  and  often  less.  (See  typical 
section  in  Lisbon  plate  497  fig.  2    ). 

Prof.  I.  C.  White  in  Bulletin  65  of  the  U.  S.  Geological 
Survey,  thus  concisely  describes  this  bed : — 

"Along  the  Monongahela  river,  two  of  these  slates  are 
especially  constant,  since  they  come  about  2^'  to  3'  above 
the  bottom  of  the  bed  and  are  4"  to  6"  apart.  They  are 
usually  known  as  the  ^^  hearing -in'' ^  slates,  and  are  seldom 
more  than  Of  thick.  Then  1'  to  1^'  below  there  is  generally 
another  thin  parting  of  slate  which  runs  through  the  bed 
with  great  persistency,  dividing  the  lower  portion  into  two 
layers  known  by  the  miners  as  the  "ftrtcA;"  coal,  and 
"bottom,"  coal.  Of  course  there  are  other  partings  which 
occasionally  make  their  appearance  in  the  bed  at  some 
localities  ;  but  they  are  irregular  and  not  persistent. 

A  careful  comparison  of  the  structure  of  this  famous  bed 
at  a  great  many  points  very  widely  separated  exhibits  such 
a  striking  resemblance  to  that  just  given  above  that  we  can 
scarcely  attribute  it  to  chance,  but  must  find  the  explana- 
tion in  the  prevalence  of  nearly  uniform  conditions  over  the 
immense  area  covered  by  the  Pittsburgh  marsh. 

The  great  excellence  of  this  coal  for  steam  and  domestic 
purposes,  and  also  for  the  manufacture  of  gas  and  coke, 

*It  ultimately  fades  away  south  in  West  Virginia,  leaving  a  barren  area 
coincident  ■with  the  Burning  Springs  anticlinal  in  the  counties  of  Calhoun, 
Roane,  Wirt,  Pleasant  and  W^ood.  Northward  through  Ohio  it  Is  also 
wanting  or  poorly  developed  in  Washington,  Noble  and  Morgan  Cos., 
thus  creating  a  north  and  south  barren  belt  30  by  50  miles.  I.  C.  White- 
Bulletin  65,  U.  S.  G.  S. 
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combine  to  render  it  the  most  valuable  bed  of  coal  in  the 
entire  Appalachian  field.* 

The  roof  coals  of  this  bed  are  never  mined  ;  not  because 
they  do  not  furnish  good  fuel  but  because  they  are  always 
interstratified  with  shale,  which  renders  the  mining  diffi- 
cult. These  roof  layers  often  amount  to  3'  or  4'  of  good 
coal,  and  thus  this  large  quantity  of  fuel  is  continually 
wasted,  though  the  time  will  doubtless  come  in  the  distant 
future  when  the  PittshurgJi  ied  will  be  mined  over  again 
for  the  coal  now  neglected  in  its  roof  and  bottom." 

The  position  of  this  coal  bed  in  the  Monongahela  River 
district, t  where  it  has  been  most  largely  developed,  is  well 
shown  in  the  series  of  six  small  maps  on  page  plates  520 
621  and  a  list  of  the  principal  river  mines  on  the  key  map, 
plate  519. 

The  Hoof  Division  here  varies  from  2"  to  8',  thicker  in 
the  north  J  than  towards  West  Virginia;  but  just  as  it 
decreases  southward  the  Lower  Division  thickens,  being 
3 '  6"  at  Midway  on  the  Panhandle  R.  R.  (block  coal)  as 
against  9'  at  Brownsville,  on  the  Monongahela  river. 
Around  Pittsburgh  it  is  commonly  5' 6"  and  maintains  that 
average  over  a  wide  area.  The  infinite  variations  in  the 
separate  coal  benches  and  partings  are  plainly  displayed  in 
the  suite  of  sections  on  plates  509  to  512  and  622  to  526. 

But  the  coal  is  everywhere  workable  in  Pennsylvania, 
and  its  fuel  always  acceptable  for  different  purposes,  vary- 
ing from  a  dry  steam  .coal  in  Somerset  on  the  east  to  a  rich 
gas  coal  in  the  western  part  of  the  State. 

The  Lower  Division  is  rarely  mined  in  its  entirety.     The 

*It  was  formerly  believed  that  this  bed  would  not  make  first-class  coke 
over  any  large  area  outside  of  the  Connellsville  basin;  but  recent  develop- 
ments along  the  Monongahela  river  in  Marion  ''and  Monongalia  Cos.,  West 
Virginia,  have  proved  this  belief  erroneous,  since  it  is  there  successfully 
coked  on  a  large  scale. 

f  At  Cheat  river  near  W^est  Virginia  State  line  it  is  370'  above  river  ;  at 
Gray's  landing  under  water  and  is  185'  lower  at  16  miles  from  State  Line. 
It  is  100'  above  river  below  Bellevernon  over  Waynesburg  axis  only  to 
descend  again  to  low  water  line  at  Brownsville.  At  Braddock  360'  and  at 
Pittsburgh  400'  above  river. 

J  This  is  true  in  the  majority  of  cases;  but  at  isolated  points  conditions 
are  reversed.  The  roof  members  thicken  up  suddenly  in  north-western 
Washington  and  Allegheny  Cos. 
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two  small  partings  or  "bearing-in"  slates,  and  the  next 
lower  "brick  coal"  bench  are  usually  destroyed  in  mining; 
the  "lower  bottom"  bench  beneath  them  is  generally  impur® 
and  is  also  partially  destroyed,  so  that  the  mining  output  is 
largely  obtained  from  the  upper  "breast  coal,"  and  this 
member  varies  from  3'  to  9',  and  yields  the  best  coal.  Or- 
dinarily but  one  clean  bench,  it  carries  a  thin  parting  in 
the  north-west  part  of  the  field,  also  quite  prevalent  in  the 
Ligonier,  West  Lebanon  and  Salisbury  basins.  (See  plates 
422,  468,  469  and  470). 

The  Bearing-in  bench  is  usually  distinct  and  varies  from 
2"  to  4"  thick.  The  top  of  the  Lower  Bottom  bench  is  of- 
ten divided  off  by  a  thin  parting  and  is  called  the  "Brick 
coaV  from  its  characteristic  tendency  (due  to  its  cleavage 
planes)  to  break  out  into  brick-shaped  blocks  of  good  coal, 
hardly  inferior  to  the  Breast  coal.  It  is  often  mined.  The 
bottom  coal  is  inferior,  broken  by  thin  layers  of  clay,  and  is 
brittle  and  full  of  ash.  It  is  rarely,  if  ever,  taken  up  in  the 
mines.  The  outspread  of  this  magniiicent  bed  in  south- 
west Pennsylvania  is  best  shown  on  plate  475  and  on  Bi- 
tuminous Colliery  map,  plate  II  accompanying  this  report, 
where  the  deepest  tint  indicates  its  outcrop  and  occurrence 
in  the  several  basins  west  of  the  Allegheny  Mt. 

The  structure  of  this  Pittsburgh  Region  west  of  Chest- 
nut ridge  is  better  shown  on  the  special  map  of  south-west- 
ern Pennsylvania*,  where  the  axes  have  been  laid  down  and 
the  variation  of  level  in  the  ]  Pittsburgh  coal  noted.  The 
shell  shaped  structure  of  this  region  is  thus  described,  by 
Prof.  Lesley  in  Trans.  Am.  Inst  Mining  Engineers: 

"The  geological  explanation  of  the  shell-structure  of  the 
coal  measures,  viewed  as  one  formation,  is  simple  enough; 
for  it  arises  from  the  fact  of  an  exceedingly  gentle  south- 
toestern  slope  of  the  strata  from  the  New  York  State  line, 
down  the  Allegheny  river  to  Pittsburgh,  and  so  on,  through 
Washington  and  Greene  Cos. ,  into  WestVirginia  at  the  south- 
west corner  of  the  State.  This  slope  is  practically  regular  for 

♦Constructed  by  E.  V.  d'Invilliers  in  1887  and  published  in  Atlas  to  An- 
nual Report  1886.  See  also  small  key  map  on  plate  513  illustrating  the  mi- 
nute structure  of  the  region  near  the  junction  of  the  Monongahela  and 
Youghiogheny  rivers. 
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150  miles,  and  amonnts  to  about  one-sixth  of  one  degree, 
or  about  16'  to  a  mile.  In  other  words,  the  lowest  coal  bed 
at  the  base  of  the  Conglomerate  lies  in  Warren  Co.  just 
2,000'  — and  at  Pittsburgh  only  60' —  above  tide.  We 
have  good  data  for  placing  it  under  Washington  at  tide- 
level,  and  in  Greene  Co.,  Jackson  twp.,  about  600'  below 
tide-level.  It  falls,  therefore,  2600' in  160  miles.  All  the 
other  coal  beds  and  intermediate  sandstones,  shales,  lime- 
stones, clay-ironstones,  etc.,  follow  the  same  rule  and  have 
the  same  slope.  In  obedience  to  this  south-west  slope  their 
outcrop  belts  stretch  crosswise  north-west  and  south-east  in 
a  series  of  concentric  curves,  each  one  further  south  than 
that  of  the  one  below." 

Following  the  order  heretofore  preserved,  the  Upper  Pro- 
ductive or  MonongaJiela  River  Series  No.  XV  will  first  be 
described  as  it  exhibits  itself  in  the  detached  fields  in  the 
Salisbury  hasin  in  Somerset  Co;  the  Ligonier  valley  of 
Westmoreland  and  the  West  Lebanon  Held  of  Indiana  and 
Armstrong  before  taking  up  the  main  Pittsburgh  Region 
in  the  south-west  portion  of  the  State. 

No.  XV in  the  Salisbury  Basin  of  Somerset  County.* 

The  Upper  Productive  Coal  Measures  have  been  re- 
tained in  the  hills  between  Salisbury  and  Meyersdale  to  the 
extent  of  about  160',  with  the  massive  layers  of  the  Great 
Limestone  on  top  making  a  fertile  soil  and  furnishing  an 
abundance  of  lime  for  exportation.  The  preservation  of 
this  isolated  area  of  the  Pittsburgh  coal  is  due  entirely  to 
the  structure  of  the  Berlin-Salisbury  basin.-f    It  is  slightly 

*The  Salisbury  basin,  immediately  west  of  the  Allegheny  Mt.  crest,  is  one 
of  the  most  important  and  interesting  fields  in  ;the  county.  Various  verti- 
cal sections  of  the  measures  exposed  here  are  shown  in  plate  481  as  well  as 
a  contour  line  map  of  the  surface  and  underground  structure  of  the  Pitts- 
burgh coal  bed.  Two  plates  of  cross  sections  and  a  series  of  coal  bed  sec- 
tions of  the  Pittsburgh  seam  and  the  several  beds  of  the  Lower  Productive 
coal  group  are  given  in  plates  482,  483  and  484. 

fThus  where  Negro  Mt.  anticlinal  first  diverges  from  Allegheny  Mt. 
crest  in  Paint  twp.,  the  entire  basin  is  occupied  by  Conglomerate  No.  XII. 
In  Shade  twp.  further  south  the  lowermost  coals  of  Lower  Productive  group 
sweep  over  nearly  the  whole  basin  and  the  Conglomerate  is  uncovered  only 
in  beds  of  deepest  streams  and  on  summit  of  Allegheny  Mt. 

At  Berlin  the  Mahoning  sandstone,  300'  thick,  is  at  least  300'  below  sur. 
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tilted  along  its  center  line,  wMch  has  the  effect  of  gradually- 
deepening  the  trough  going  southwestward  from  Cambria 
Co.  The  structure  of  the  basin  is  well  shown  on  plates  483 
and  484. 

From  Meyersdale  to  the  Maryland  line  this  famous  coal 
bed  ranges  along  the  center  of  the  basin,  and  confining  it- 
self to  a  narrow  area  until  at  a  point  about  5  miles  south- 
west of  Meyersdale,  the  pitch  ceases  and  the  basin  begins 
to  rise  slowly  to  the  south-west,  with  the  inevitable  effect 
of  again  carrying  the  coal  into  the  air  and  leaving  it  almost 
without  cover  at  the  Mason  and  Dixon  line.  The  coal  has 
a  striking  resemblance  to  that  of  the  great  bed  in  the  Gwm- 
ierland  basin  in  Maryland,  and  has  shared  with  it  a  very 
high  reputation  for  steam  raising  qualities.  It  is  opened 
and  worked  at  numerous  points  between  the  Casselman 
river  and  the  Maryland  line,  and  sections  at  these  mines 
are  given  in  plate  422. 

Reference  to  them  will  show  however  that  the  bed 
varies  very  much,  both  in  size  and  quality,  in  the  limited 
area  covered  by  it,  deteriorating  especially  towards  the 
northern  end  of  the  field,  where  in  the  Saylor  mine 
its  9'  section  shows  only  4'  2''  of  coal,  with  a  parting 
clay  2i'  about  1'  from  the  bottom,  as  against  8'  or  9' 
in  the  lower  end  of  the  field.  At  the  Cumberland  and 
Elk  Lick  mine,  2  miles  south-west  of  Meyersdale,  the  bed 
measures  8'  6";  but  it  carries  no  less  than  five  distinct  part- 
ings, although  the  coal  mined  and  shipped  is  of  excellent 
quality,  with  sulphur  .763^  and  ash  7.030^.  Around  Salis- 
bury the  bed  has  so  improved  and  thickened  that  it  is  usual 
to  mine  only  the  upper  bench,  which  shows  from  7'  to  8'  in 
thickness,  and  in  places  even  10'  of  good  clean  coal.  At 
the  Wilhekn  mine,  1  mile  west  of  Salisbury,  the  bed 
showed  in  superb  condition,  with  8'  of  top  coal,  4"  of  clay 
slate  and  8''  of  bottom  coal,  the  analysis  showing  F.  C. 

face,  thus  permitting  much  of  the  Lower  Barren  Measure  group  to  come 
into  basin;  deepening  still  south-westward  at  Meyersdale,  the  entire  Bar- 
ren Measure  group  has  sunk  beneath  surface  and  the^reat  Pittsburgh  coal 
6e(i  comes  into  the  field,  capped  by  nearly  200'  of  the  Upper  Productive 
Measures  (Plates  481  and  484). 
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66.807^  V.  M.  2\fo,  sulphur  .713^  and  ash  10.190^.  At  the 
Miller  mine,  in  the  extreme  southern  end  of  the  basin,  it 
still  shows  a  handsome  bench  8'  thick,  with  a  slate  floor, 
below  which  there  is  reported  to  occur  a  second  bench  18" 
thick.     These  sections  might  be  duplicated  many  times. 

In  the  southern  half  of  the  Salisbury  coal  hasin  a  vari- 
able coal  bed  running  up  to  5'  in  thickness,  comes  in  over 
the  Pittsburgh  seam.  At  the  Wilhelm  mine  on  Tub  Mill 
run  it  is  6'  above  the  top  of  the  Pittsburgh  bed  and  shows  6' 
1"  thick;  but  only  the  lower  bench  3'  8''  is  of  good  quality, 
the  balance  being  banded  with  slate.  This  "rider  coaV 
shows  everywhere  through  the  southern  centre  of  the  ba- 
sin, ranging  from  6'  to  12'  above  the  main  bed;  but  to  the 
north  of  the  G-raham  mine,  in  all  the  numerous  places  in 
which  the  roof  slates  of  the  Pittsburgh  coal  bed  were  ex- 
posed, the  rider  coal  was  missing,  though  in  some  places 
20'  of  roof  slates  are  exposed. 

The  Redstone  coal  bed  lies  from  40'  to  50'  above  the 
Pittsburgh  seam,  averaging  close  to  44'  throughout  the 
basin;  but  it  was  nowhere  worked  except  where  it  is 
quarried  with  its  limestone  at  the  Beachy  quarry.  Its 
coal  is  very  similar  in  character  to  that  yielded  by  the 
Pittsburgh  bed.but  it  is  much  more  sulphurous.  It  was 
once  opened  at  the  Keystone  mines  2i  miles  south-west  of 
Meyersdale,  showing  a  top  bench  1'  6",  carrying  bone 
and  slate,  and  a  bottom  bench  4'.  It  has  no  commercial 
value  whatever. 

The  Pittsburgh  limestone  group  in  this  basin  consists  of  " 
three  members  ;  First,  the  "upper  limestone,'.'  160'  above 
the  Pittsburgh  coal.     Second,  the  "middle  limestone,"  90' 
above  the  Pittsburgh  coal.     Third,  the  "  Redstone  lime- 
stone" 30'  above  the  Pittsburgh  bed  (see  plate  481.) 

The  upper  and  middle  limestones  are  regular  and  per- 
sistent, and  are  traced  throughout  the  basin  with  a  small 
coal  bed  upon  top  of  each  of  them.  The  Bedstone  lime- 
stone shows  plainly  at  the  south-west  end  of  the  basin  on 
the  old  Miller  place  ;  but  it  is  not  found  on  adjoining  prop- 
erties, and  is  only  reported  to  show  in  one  other  part  of 
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the  basin,  1  mile  south  of  Mechanicsburg,  so  that  it  proba- 
bly does  not  exist  in  the  northern  par  t  of  the  basin  at  all. 
At  Millersville  it  is  10'  thick,  separated  from  the  overlying 
Redstone  coal  by  6'  of  impure  fire  clay,  shale  and  black 
slate.* 

The  Middle  {Sewickley)  limestone  and  coal  is  but  little 
opened  in  this  basin,  though  occurring  with  great  regu- 
larity 90'  above  the  Pittsburgh  coal.  Above  Say  lor' s  mine 
it  is  5'  thick,  in  two  layers,  the  upper  one  of  which  is  fos- 
siliferous  and  lighter  in  color  than  the  lower.  It  has  been 
extensively  quarried  and  burned  at  the  Keim  and  Livengood 
mine,  half  mile  north  of  Salisbury,  where  it  shows  in  all 
16'  thick,  with  three  layers  of  limestone,  1',  2'  and  4' thick. 
It  averages  6'  to  8';  its  coal  is  worthless. 

The  Upper  ( Uniontown)  limestone  and  coal  is  opened  and 
worked  at  numerous  places,  everywhere  regular  and  per- 
sistent. West  of  Meyersdale  it  shows  on  the  hill  top, 
filled  with  fossil  shells. 

One-half  mile  to  the  south-west  it  shows  two  benches, 
separated  by  10"  of  clay,  the  lower,  massive,  10'  thick,  the 
upper  1'  6''  thick,  separated  by  an  equal  interval  from  the 
coal  bed  2'  thick.  It  averages  fully  10'  of  good  limestone 
in  the  whole  basin. 

In  a  resum6  of  the  total  acreage  of  the  Pittsburgh  coal 
bed  in  the  Salisbury  basin,  made  by  Mr.  F.  Piatt  in  1876 
on  the  basis  of  the  topographical  map  of  the  region,  f  it 
was  shown  that  there  existed  3, 615  acres,  which  with  due 
.allowance  in  variation  in  bed  thickness,  was  calculated  to 
yield  35,000,000  tons  of  coal. 

Character  of  the  Coal. 

In  general  character  the  coal  from  the  Pittsburgh  bed  in 
the  Salisbury  basin  resembles  the  coal  coming  from  the 
same  bed  in  the  Cumberland  basin,  and  resembles  even 

*  Though  an  tinusual  place  for  a  limestone  deposit  in  some  parts  of  the 
State  of  PennsylYania,  it  is  found  in  the  same  position  as  a  regular  deposit 
in  the  Ligonier  valley. 

t  See  plates  482  and  483. 


JT^A^  ITIonongahch  /fiver  Gial ^er/cs  Somerse/  (o 


Veri-tcaf  Sections  of  -fhe  Ufifret  PrGdudi^c  ^touf> 


y>g.Z9 


J^Sr/i.  iriii  ^/At  iojin. 


a&ffmi  rftAi  ya&6u)i  0ium  in  i/hnmeti 


Pi*tsf>hr^ 


d' Invilliers.]        no,  xv  in  Indiana  co.  2465 

more  closely  the  coal  yielded  by  one  of  the  bed  of  the  Lower 
Productive  Coal  Measures  in  the  Clearfield  region.  For  con- 
venience of  comparison  some  analyses  of  coals  from  these 
regions  are  tabulated  below  :  (See  HHH  p.  101.) 

Pittsburgh  Bed  in  the  Salisbury  Basin. 

''^ater, 1.385  1.05O  1.665  1.680 

Volatile  matter, 21.470  19,610  22.350  21.010 

Fixed  carbon 69.352  70.239  68.774  69.016 

Sulphur, 763  .761  1.246  .764 

■*-Sli| 7.030  8.340  5.965  7.530 

100.000  100.000  100.000  100.000 

Coke, 77.145  79.340  75.915  77.310 

Pittsburgh  Bed  in  the  Cumberland  Basin. 

Moisture, 0.669  0.446  0.893  3.125 

Volatile  matter, 14.984  15.532  15.522  14.168 

Fixed  carbon 76.264  76.688  74.289  68.438 

Sulphur, 0.714 

Ash, 8.083  7.334  8.296  14.933 

100.000  100.000  100.000  100.000 

Coke 84.347  84.022  83.585  85.829 

Clearfield  Coals. 

Water, 0.810  0.780  0.710  0,765 

Volatile  matter, 20.640  21.680  23.400  20.090 

Fixed  carbon, 74.023  73.052  72.218  74.779 

Sulphur, .507  .688  .532  .666 

Ash, 4.020  3.800  3.140  3.700 

100.000  100.000  100.000  100.000 

Coke,     78.550  77.540  75.890  79.145 

No.  XV in  Indiana  County. 

Insignificant  areas  of  the  Upper  Productive  Measures 
occur  in  this  county,  in  both  the  Blairsville  and  the  West 
Lebanon- Saltsburg  basins.  In  the  former  they  are  con- 
fined to  some  few  patches  on  either  side  of  Black  Lick 
creek.  The  Pittsburgh  coal  outcrop  is  5  miles- west  of  the 
center  of  the  Chestnut  Hill  axis,  and  only  1^  miles  east  of 
the  Indiana  axis,  which  at  once  suggests  the  uneveness  of 


2466  GEOLOGICAL   STJEVET   OP  PENNSYLVANIA. 

dip  in  the  trough.     Its  floor  is  tilted  to  the  south-west  too, 
hence  limiting  the  north-east  spread  of  the  bed. 

The  Pittsburgh  sandstone  is  well  exposed  in  the  cliflfs  at 
Blairsville,  and  often  completely  fills  the  interval  up  to  the 
Redstone  coal,  frequently  almost  directly  capping  the 
Fittsburgh  coal.  *  It  carries  a  conspicuous  oblique  bedding, 
and  is  persistently  40'  thick,  not  only  in  this  county,  but 
all  through  the  basin  to  Uniontown.  The  SewicTcley  lime- 
stone has  a  considerable  range,  and  its  upper  layers  have 
been  quarried,  yielding  excellent  stone,  fossiliferous,  semi- 
crystalline  and  brown  in  color. 

The  SewicTcley  coal  ted  is  the  highest  exposed  stratum, 
which  in  one  place  has  40'  of  measures  over  it ;  but  the 
most  important|member  is  of  course  the  PittsbwgTi  coal,  at 
the  base  of  the  group.  It  has  a  maximum  thickness  of  about 
€J'  covering  about  1  square  mile.  Its  character  can  be  judged 
from  three  vertical  sections  of  the  bed  given  on  plate  468, 
together  with  three  additional  figures  from  the  West  Leba- 
non hasin,  along  the  Armstrong  line,  drawn  from  com- 
parison. The  coal  possesses  little  commercial  value  except 
to  the  immediate  neighborhood ;  but  as  a  local  supply,  for 
domestic  coal  and  calcining  the  limestones  of  the  district, 
the  deposit  will  always  demand  attention,  owing  largely  to 
the  size  of  the  bed  and  its  accessibility.  Its  coal  is  every- 
where of  inferior  chemical  quality,  as  it  is  in  northern 
Westmoreland  Co.  across  the  Conemaugh. 

At  Blairsville,  and  within  the  area  enclosed  between  Black 
Lick  and  the  Conemaugh,  the  seam  is  parted  unevenly  into 
two  benches  by  a  thin  and  unimportant  slate  band;  but  north 
of  Black  Lick  the  bed  is  twice  parted,  each  time  by  mere  knife 
edges  of  clay,  but  always  persistent  and  uniformly  present.  It 
mines  out  readily  in  large  blocks,  which  bear  transportation 
well,  but  which  owe  their  hardness  and  firmness  largely  to 
their  slaty  composition.     The  roof  is  universally  good;  the 

*The  greatest  length  of  the  Pittsburgh  coal  crop  north-east  and  south-west 
is  5  miles ;  the  greatest  width  is  about  one  mile ;  but  the  crop  is  by  no 
means  continuous  within  these  limits.  In  the  deepest  part  of  the  basin 
about  100'  of  the  Coal  Measures  occur . 
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floor  smooth  and  regular  and  '  'horse  backs'' '  and  '  'clay  veins' ' 
are  very  rare.  East  of  the  town  of  Blairsville  it  is  first  seen 
at  Mr.  Mahers'  house  and  south  towards  the  river  it  is 
opened  by  T.  Sloane  (see  figure  1,  plate  468),  nearly  op- 
posite the  Coketon  ovens.  It  carries  1'  of  dark  clay  and 
bone  coal  on  top  ;  coal,  main  bench  3'  8"  to  3'  10"  ;  slate 
O'li",  and  coal,  bottom  bench  1'  10"  to  2'  0'',  in  all  about 
6'  thick.  The  coal  contains  F.  C.  49.748^  ;  V.  M.  27.385^  ; 
sulphur  3.017^ ;  ash  19^  and  water  .850^.  The  high 
percentage  of  both  ash  and  sulphur  would  render  the  coal 
worthless  in  the  open  market,  and  both  are  undoubtedly 
due  to  thin  bands  of  bony  pyritous  coal  streaking  the  main 
benches.  i 

At  the  Smith  and  Turner  mines  near  Smith' s  station  on 
the  Indiana  R.  R.,  the  coal  has  been  extensively  mined.  In 
the  former  opening  it  shows  the  same  character  and  section 
as  at  Sloane' s,  being  a  trifle  thicker  by  reason  of  the  coal 
benches  varying  between  3'  8"  to  4'  0''  for  the  upper  and 
1'  6"  up  to  2'  4"  for  the  lotver  giving  a  section  of  6'  5".  As 
elsewhere  all  the  roof  division  of  the  Pittsburgh  region  is 
wanting ;  but  the  overclay  is  here  1 '  0"  thick,  above  which 
there  is  a  thin  streak  of  coal — all  there  is  to  represent  the 
upper  division.  The  main  bench  alone  gives  sulphur 
2.571^  and  ash  10.955^.  West  of  the  Smith  hill  is  the  Mc- 
Crea  area  of  coal,  extending  to  T.  Repine' s  and  south-west 
to  include  two  small  patches  on  the  S.  McCrea  and  J.  Wiley 
farms,  on  all  of  which  properties  it  maintains  its  full  aver- 
age thickness. 

On  the  Coleman  property,  overlooking  Black  Lick  by 
by  245',  it  is  again  mined  and  after  crossing  that  creek,  it 
catches  first  in  the  Campbell  farm,  and  finally  in  the  Doty 
and  J.  Dixon  farms,  embracing  the  mostt  important  area 
of  this  coal  north  of  the  Black  Lick.  In  the  Doty  mine 
(see  plate  468)  the  coal  is  regular  and  uniform  and  is  com- 
paratively free  from  iron  pyrites  ;  but  it  here  carries  two 
thin  slates,  enclosing  coal  0'  3"  beneath  the  main  bench  3'  5', 
and  shows  1' 4"  of  bony  coal  in  the  bottom  of  the  lower 
bench  3'  2".     Hence  the  bed  only  yields  about  4'  6"  of  clean 
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coal  of  which  a  sample  of  the  main  bench  shows  sulphur 
.849^  and  ash  10.190^. 

In  the  West  Lebanon  basin,  at  Saltsburg  as  at  Blairs- 
ville,  the  Pittsburgh  coal  crosses  the  Conemaugh  from 
Westmoreland  Co.;  but  here  to  make  a  much  longer  and 
wider  outcrop  than  in  the  Blairsville  basin,  extending  for 
10  miles  along  the  Armstrong  Co.  line  to  beyond  West 
Lebanon.  This  is  therefor  a  much  more  important  area,  its 
limits  geographically  defined  by  Gobbler's  run  on  the 
north  ;  Black  Legs  creek  on  the  east ;  the  Conemaugh  on 
the  south  and  by  Long's  run  in  Armstrong  on  the  west— an 
a^ea  9  miles  by  2i  miles.  Nowhere  in  this  basin  are  there 
more  than  200'  of  the  Upper  Productive  Measures  exposed ; 
rarely  more  than  100'. 

Elder's  ridge,  4  miles  north-east  of  Coalport,  is  the 
highest  geological  ground  in  the  basin,  and  shows  outcrops 
of  the  Great  Limestone;  Sewickley  coal  and  limestone; 
Redstone  coal;  Pittsburgh  sandstone  and  at  the  base  the 
Pittsburgh  coal  bed.  The  Great  Limestone  is  nowhere  else 
found,  and  is  here,  with  its  several  shale  bands,  fully  25' 
thick,  furnishing  a  compact,  non-fossiliferous  stone,  making 
a  strong  agricultural  lime  (see  Armstrong  section,  plate 
469.) 

The  Sewickley  coal  is  found  at  several  plases,  3'  to  5' 
thick,  but  generally  worthless.  The  Sewickley  limestone 
on  the  Conemaugh  is  6'  thick ;  the  Redstone  coal  is  every- 
where small  and  the  interval  between  it  and  the  Pittsburgh 
seam  chiefly  occupied  by  the  Pittsburgh  sandstone,  30'  to 
40'  thick. 

The  Pittsburgh  coal*  appears  to  be  a  slaty  and  much 

*  At  Ashbaugh's  and  Alms,  Roof  Div.  V  10'  thick;  main  clay  parting  0' 
10"  and  Lower  Div.V  2",  the  latter  carrying  0'  5"  of  bony  coal  and  slate  3' 6'' 
from  top.  An  analysis  of  Alms'  mine  coal  gave  F.  C.  53.639%  ;  V.  M. 
37.555%  ;  sulphur  1.436%  ;  ash 6.260%  andwater  1.110%.  Several  other  open- 
ings occur  on  Elder's  Bidge,  and  a  complete  section  (Figure  3  plate  469)  was 
obtained  on  H.  Ewingfarm  (Armstrong  Co)  12'  i\"  thick.  Roof  div.  and 
main  clay  about  as  at  Ashbaugh's;  but  lower  div.  is  fully  shown  here  and 
carries  four  slate  partings,  two  of  them  1"  thick ;  the  third  0'  4"  to  1'  6"  and 
bottom  0|"  to  3i",  separating  coal  benches  of  1  6",  0'  10",  1'  3',  1'  6"  and 
I'  8".    At  West  Lebanon  bed  is  more  slaty,  the  Evans  coal  showing  sulphur 
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d'  Inmlliers.]         xv  in  Armstrong  co.  2469 

parted  seam  in  the  Saltshurg-  West  Lebanon  basin,  though 
maintaining  a  thickness  of  from  8'  to  11'  very  generally 
from  the  Conemangh  to  West  Lebanon.  It  also  carries 
from  5  to  7^  more  volatile  hydrocarbons  than  at  Blairsville 
and  so  far  as  analysed,  rather  less  sulphur.  Generally 
speaking,  only  the  lower  portion  of  the  seam  is  mined, 
owing  to  the  numerous  slate  partings  in  the  roof  coal. 

Along  the  Conemaugh  in  the  past  the  bed  has  been 
largely  mined  from  the  lihea  property  near  Coalport  and 
by  the  Loyalhanna  C.  &  O.  Co.  In  the  vicinity  of  Clarks- 
burg there  are  also  numerous  openings. 

No.  XV  in  Armstrong  Comity. 

The  Upper  Productive  System,  or  Monongahela  River 
Series,  occupies  a  few  isolated  areas  north  of  the  Kiskimi- 
nitas  river  along  the  Indiana  Co.  line,*  with  a  fragment  of 
the  Great  Limestone  preserved  on  the  summit  of  Elder's 
Ridge.  This  {Lisbon)  coal  basin  is  6  miles  long  and  about 
1  mile  wide,  pitching  south-west;  but  as  the  Armstrong 
area  is  merely  the  western  half  of  the  West  Lebanon  basin, 
all  its  coal  dips  south-east  towards  Indiana  Co. 

The  SewicMey  coal  lies  about  80'  beneath  the  Great  Lime- 
stone with  a  general  average  of  3',  varying  between  1'  and 
5';  not  mined.  The  Redstone  coal,  56'  lower,  varying 
everywhere  between  1'  and  3',  and  frequently  absent  en- 
tirely, is  never  workable  or  merchantable.  The  Pittsburgh 
sandstone  beneath  it  is  extremely  variable,  sometimes  mas- 
sive, sometimes  current  bedded,  flaggy  and  shaly,  but  al- 
ways averaging  35'  in  thickness,  preserving  the  coal. 

The  Pittsburgh  coal,  though  always  8'  to  10'  thick,  is 
generally  so  split  up  by  bands  of  slate  a;s  to  be  of  little 
commercial  value  outside  of  use  for  domestic  supply.  The 
old  works  at  Coalport  made  extensive  shipments  prior  to  a 


1.465%  and  ash  9.705%.  In  extreme  north  end  of  basin  the  bed  is  at  its  best, 
free  from  impurities  and  bears  an  excellent  reputation.  In  the  George 
mine  the  Roof  Div.  is  1'  6";  parting  1'  0"  and  Lower  Div.  6'  6",  with  all 
partings  (3)  thin ;  coal  good. 

*  It  is  an  integral  part  of  the  West  Lebanon  field  oi  that  county,  separated 
geographically  by  the  county  line. 
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demand  for  better  fuel ;  but  tlie  coal  is  both  pyritous  and 
slaty.  So  too  the  Rhea  and  Smith  mines.  Beyond  Mays- 
ville,  on  the  Carathers  and  Ferrman  farms,  its  lower  por- 
tion 6'  3i"  is  mined,  with  a  foot  of  top  coal  and  carrying 
two  slate  bands  of  3"  and  OJ"  thick. 

In  the  Elder's  Ridge  region  the  seam  has  been  more  ex- 
tensively mined  on  the  Ewing  farm  for  local  use.  Here  the 
bed  is  at  its  thickest  and  shows  its  three  divisions  :  Roof, 
coal  and  slate,  2'  10";  Main  clay  parting  0'  10";  and  Lower 
Division  8'  to  8'  8".  The  coal  in  all  the  different  divisioHS 
is  slaty  and  poor,  and  some  of  it  highly  pyritous.  Still  it 
mines  out  in  compact  cubical  blocks,  bearing  transporation 
much  better  than  the  soft  Freeport  coals  and  hence  largely 
preferred  despite  its  carrying  over  3^  sulphur  and  9^  ash. 
The  lower  division  carries  four  distinct  slate  partings.  How 
seriously  they  affect  the  commercial  integrity  of  the  seam 
may  be  judged  by  inspecting  Figure  3  plate  469,  where  also 
a  general  vertical  section  of  the  Upper  Productive  group  is 
shown,  extending  up  to  the  Great  Limestone,  poorly  ex- 
posed and  207'  thick. 

The  SewicTcley  limestone  is  generally  obscure,  but  is  com- 
pact and  well  seen  in  the  Coalport  cliffs  and  near  Olivet. 
It  is  indeed  remarkable  however  to  see  thick  beds  preserv- 
ing their  character  and  position  over  such  wide  areas, 
equally  with  the  unique  Pittsburgh  coal  seam  which  they 
cover. 


No.  XV  in  the  Ligonier  Valley,  Westmoreland  County, 

The  Upper  Productive  Series  occur  in  Fairfield  and  Lig- 
onier twps.  but  are  elsewhere  wanting  in  the  Ligonier  val- 
ley; and  as  fragmentary  patches  on  the  high  divides,  not  ag- 
gregating over  3000  acres.  A  general  section  is  given  in 
Figure  1  plate  470,  comprising  about  220'  of  the  bottom 
members  of  the  series  from  about  the  horizon  of  the  Great 
Limestone  down  to  the  Pittsburgh  coal.  Of  this  section 
the  upper  135'  are  poorly  exposed,  and  outside  the  two  thin 
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limestone  bands  near  the  very  top,  no  measurement  of  these 
could  be  made. 

The  SewicMey  coal,  here  about  85'  above  the  base,  is 
doubtfully  represented  by  6"  of  dark  carbonaceous  slate  ; 
the  Fishpot  limestone  beneath  shows  at  Brenizer's  quarry 
8'  thick,  but  nowhere  else  to  the  north.  The  Redstone  coal 
is  also  obscure,  and  its  limestone  is  a  variable  rock  4'  to  10'^ 
thick,  becoming  argillaceous  in  the  northern  end  of  the 
area.  Some  layers  yield  an  excellent  lime  and  some  a 
cement  rock.  ,  Beneath  it  occur  5'  of  black  shale  and  then 
a  persistent  coal  streak,  extending  south  to  beyond  the 
line  of  Fairfield  twp.,  but  not  opened.  The  interval  be- 
tween the  Redstone  limestone  and  Pittsburgh  coal  decreases 
towards  the  north ;  near  Meyers  school  house  in  Ligonier 
twp.  it  is  45'  while  3  miles  north  in  Fairfield  it  is  barely  25'- 

The  PittshurgJi  coal  is  usually  single,  its  roof  division 
being  concealed  or  contained  as  coal  streaks  in  the  overly- 
ing black  shale.  Five  sections  of  the  bed  are  given  on 
plate  470  all  noting  the  absent  of  this  member.  The  divi- 
sions of  the  Lower  Division  are  quite  different  from  the 
Monongahela  River  character,  the  bed  varying  from  7'  to 
8',  with  sometimes  two  and  sometimes  three  partings.  The 
coal  is  generally  soft,  with  a  prismatic  structure,  and 
through  the  entire  field  should  yield  about  2000  acres  of 
commercial  coal. 

Personal  sections  were  made  recently  in  three  different 
banks,  with  the  following  results  ;  Nos.  1  and  2  in  the 
north  end  of  the  basin  and  No.  3  in  the  south  end.  All 
show  columnar  coal,  friable  and  soft ;  the  bands  contain 
slate  and  sulphur,  which  also  sometimes  streak  the  main, 
bench.     The  coal  dips  to  a  basin  having  a  south-west  pitch. 


1.  Sartman  No.  S  Mine, 

S.  Bohb. 

S.   Tmllmaws. 

Bony  coal, 

0'2" 

Coal, 

4'  0" 

3' 2" 

3' 7!' 

Slate, 

0'  01'  J 

0'  01'  ) 

0'  Oi"  J 

Coal, 

0'2"    [0'3 

0'  5"  [  0'  6" 

0'3'    [    0'  31"^ 

Slate, 

0'  0|"  ) 

0'  0|'  J 

0'  01'' ) 

Coal, 

I'O" 

Coal,  bottom 

,               0'9' 

2'  10" 

1'  7i  ' 

Samples  of  the  merchantable  coal  in  the  first  and  third 
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limestone  bands  near  the  very  top,  no  measurement  of  these 
could  be  made. 

The  SewicTcley  coal,  here  about  85'  above  the  base,  is 
doubtfully  represented  by  6"  of  dark  carbonaceous  slate  ; 
the  Fishpot  limestone  beneath  shows  at  Brenizer's  quarry 
8'  thick,  but  nowhere  else  to  the  north.  The  Redstone  coal 
is  also  obscure,  and  its  limestone  is  a  variable  rock  4'  to  10' 
thick,  becoming  argillaceous  in  the  northern  end  of  the 
area.  Some  layers  yield  an  excellent  lime  and  some  a 
cement  rock.  Beneath  it  occur  5'  of  black  shale  and  then 
a  persistent  coal  streak,  extending  south  to  beyond  the 
line  of  Fairfield  twp.,  but  not  opened.  The  interval  be- 
tween the  Redstone  limestone  and  Pittsburgh  coal  decreases 
towards  the  north ;  near  Meyers  school  house  in  Ligonier 
twp.  it  is  45'  while  3  miles  north  in  Fairfield  it  is  barely  25'. 

The  Pittsburgh  coal  is  usually  single,  its  roof  division 
being  concealed  or  contained  as  coal  streaks  in  the  overly- 
ing black  shale.  Five  sections  of  the  bed  are  given  on 
plate  470  all  noting  the  absent  of  this  member.  The  divi- 
sions of  the  Lower  Division  are  quite  different  from  th& 
Monongahela  River  character,  the  bed  varying  from  7'  to 
8',  with  sometimes  two  and  sometimes  three  partings.  The 
coal  is  generally  soft,  with  a  prismatic  structure,  and. 
through  the  entire  field  should  yield  about  2000  acres  of 
commercial  coal.  ■ 

Personal  sections  were  made  recently  in  three  different 
banks,  with  the  following  results ;  Nos.  1  and  2  in  the 
north  end  of  the  basin  and  No.  3  in  the  south  end.  All 
show  columnar  coal,  friable  and  soft ;  the  bands  contain 
slate  and  sulphur,  which  also  sometimes  streak  the  main, 
bench.     The  coal  dips  to  a  basin  having  a  south-west  pitch. 
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Samples  of  the  merchantable  coal  in  the  first  and  third 
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mines,   respectively  5'  ^  ^d  5'  2",  exclusive    of  binders, 
yielded  as  follows  : 

No.  1  No.  S 

Water,  1-336  1.534 

Volatile  matter, 
Fixed  carbon, 
Sulplixir, 
A.six, 

These  show  the  coal  at  its  best ;  other  analyses  report  as 
much  as  3^  sulphur  and  ash  ranging  from  6^  to  9^. 

In  Ligonier  twp.  it  has  been  mined  by  T.  Seaton  8'  5'',  the 
brick  coal  and  partings  occurring  3'  above  floor  and  2" 
thick.  Horse  backs  and  squeezes  vary  this  section,  but 
clay  veins  are  conspicuously  absent.  At  the  Knox  hariki 
it  shows  8'  thick ;  but  the  top  7"  is  slaty  coal,  and  then 
benches  of  2',  2'  8"  and  2'  8"  with  thin  slate  partings  be- 
tween. The  same  character  prevails  at  the  Breniser  hank 
toward  Mill  creek,  where  the  coal  benches  are  1'  9'',  2'  7" 
and  2'  8". 

In  Fairfield  twp.  the  coal  is  opened  at  a  number  of 
places.  At  Caufflelds  the  coal  benches  are  2'  8",  1'  10"  and 
3',  with  a  clay  parting  between  the  last  two  ;  at  Smiths 
V  10",  1'  11''  and  2'  2",  with  this  clay  expanded  to  1',  with 
streaks  of  coal,  and  a  bottom  layer  of  8"  of  slaty  coal. 
(See  plate  470).  At  all  places  the  Pittsburgh  coal  in  this 
area  seems  to  be  very  free  from  horsebacks  and  clay 
veins  and  the  pyrite  occurs  mainly  in  the  separating  clay 
bands,  but  often  in  masses  half  an  inch' thick. 

No.     XV     in     Westmoreland    and    Fayette    Counties. 
The  Blairsmlle  {Connellsmlle)  Coking  Coal  Basin.* 

Geologically  this  coal  basin  extends  from  the  Conemaugh 
at  Blairsville  (whence  it  derives  its  name)  to  the  State  Line 
south  of  Fairchance,  although  that  portion  of  it  south  of 
Latrobe  and  the  Penna.  R.  R.  has  always  received  the  more 
distinctive  name  of  the  Connellsmlle  Coking  Goal  Basin.f 

*  Report  L  1875  by  Franklin  Piatt  and  KK  1876  by  J.  J.  Stevenson. 

t  Recent  topographical  surveys  of  this  latter  area  by  Mr.  Kenneth  Allen 
assign  to  it  a  length  of  43.6milesandan  average  width  of  3.1  miles,  between 
opposing  outcrops  of  the  Pittsburgh  coal.    This  would  give  an  area  of  137 
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Chestnut  ridge  forms  a  long  straight  eastera  mountain 
wall,  separating  it  from  the  Ligonier   basin,   whilst  its 
western  boundary  is  the  Indiana  or  Blair sville  axis  from 
the  Conemaugh  to  beyond  the  Penna.  R.  R.  at  Carr's  tun- 
nel, and  south  of  Big  Sewickley  ci  >ek,  the  Fayette  axis* 
in  Brush  ridge  (see  plates  485  and  486.)    This  latter  axis 
rises  north-east  20' per  mile  in  18  miles  between  the  State 
Line  and  Redstone  creek ;  from  here   the  axis   is   nearly 
level  as  the  Freeport  upper  coal  E  appears  under  its  arch 
on  the  Youghiogheny,  Jacob's  creek  and  Big  Sewickley  at 
nearly  the  same  elevation.     On  the  other  hand  the  structure 
of  the  basin  is  quite  different.     From  the  Conemaugh  to 
the  Youghiogheny,  it  shows  little  Variation  in  width;  but 
it  gradually  narrows  from  there  towards  West  Virginia.  It 
attains  its  greatest  (geological)  depth  near  the   Youghiogh- 
eny and  becomes  more  shallow  north  and  south.     Roughly 
speaking  the  Pittsburgh  coal  near  the  bottom  of  the  trough, 
has  an  elevation  of  1030'  A.  T.  on  the  Cheat  river;  700'±  at 
Uniontown  and  somewhat  less  on  the  Youghiogheny;   on 
the  S.  W.  Penn.  R.  R.  1070';  on  the  Penna.  R.  R,  atLoyal- 
hanna  somewhat  less  than  1000',  and   on  the   Conemaugh 
about  1000'  (see  plate  487  for  bird's  eye  view  of  basin  and 
typical  sections  of  coal  bed.) 

square  miles  or  87,680  acres  of  coal  8'  to  10  thick,  of  which  about  60,000  acres 
are  still  unrained,  or  450  million  tons.  It  is  difficult  to  assign  any  arbi- 
trary commercial  limit  to  this  basin,  for  pending  the  progress  of  develop- 
ment its  centre  has  been  moved  successively  from  ConnellsvlUe  to  Mt. 
Pleasant  and  then  to  Pleasant  Unity.  While  the  great  seam  (whose  coal 
makes  the  typical  coke  of  the  United  States)  undoubtedby  undergoes  cer- 
tain physical  changes  going  northward  to  the  Penna.  P..  R.,  it  is  quite  cer- 
tain that  the  coke  made  thereabouts  has  proven  itself  as  good  physically  and 
chemically  (alter  screening  the  coal  but  without  resort  to  washing)  as  much 
that  is  made  further  south  in  Westmoreland  and  northern  Fayette  Cos. 

*  Near  the  West  Virginia  line  the  expiration  of  this  axis  permits  the  Con- 
nellsville  coking  coal  basin  and  the  Lisbon  gas  coal  basin  to  coalesce,  with 
the  Pittsburgh  coal  riding  over  the  axis  south  of  Smithfield,  so  that  con- 
tinued south  along  the  Monongahela  into  West  Virginia  this  united  basin 
holds  a  magnificent  area  of  the  Pittsburgh  seam,  8'  to  10'  thick,  which  in 
structure  and  chemical  contents  partakes  of  both  types,  its  slack  and  n\it 
■coal  making  an  excellant  coke,  low  in  phosphorus,  while  its  lump  coal  can 
be  used  for  gas  making  and  steam  coal.  These  remarkable  attributes  will 
undoubtedly  lead  to  a  very  great  development  of  this  Upper  Mononga- 
hela field  in  the  near  future. 
21* 
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The  Conemaugh,  Jacobs  creek  and  the  Cheat  rizer  com- 
pletely cut  out  the  Pittsburgh  coal  and  expose  considerable- 
sections  of  the  underlying  5ar7-e;i  Measures  ;  but  this  bed 
is  continuous  under  the  Redstone  and  Toughiogheny  in 
Fayette  and  under  the  LoyalTianna  in  Westmoreland  Co. 

EefeiTing  to  plates  507  and  527  showing  the  sequence  of 
the  Upper  Productive  Series  *  it  may  be  said  that  at  the 
present  time  only  the  Fittsiurgh  coal  at  the  base  receives 
any  attention  in  a  commercial  sense. f 

*Three  carefuUy  measured  sections  of  this  rock  series  in  the  lower  end  of 
the  Connellsville  field  are  given  on  plate  488. 

f  The  Waynesburg  coal  shows  in  central  portion  of  basin,  and  its  blossom, 
north  of  Penna.  R.  R.;  in  south  end  It  does  not  exceed  2'.  In  both  Mt 
Pleasant  and  Unity  twps.  it  is  4'  to  5'  thick,  but  only  in  patches  of  inferior 
coal.    The  Little  Waynesburg  coal  is  merely  black  shale  in  this  basin. 

The  Waynesburg  limestone  is  always  present  from  Georges  twp.  of  Fayette- 
to  Derry  in  Westmoreland,  beyond  which  point  its  horizon  is  not  reached. 
Rarely  exceeds  6';  often  much  thinner,  and  entirely  displaced  aronnd 
Uniontown  by  overlying  sandstone. 

The  Uniontown  coal  attains  chief  development  in  Fayette  Co.  near  county- 
seat  ;  here  a  double  bed,  3'  thick,  generally  inferior,  retaining  this  thick- 
ness almost  to  Youghiogheny  river.    It  is  generally  thin  and  obscure. 

The  Great  Limestone,  divided  into  two  main  divisions  in  Greene  and 
Washington  Cos.  west  of  Mouongahela  river,  still  keeps  upper  member  dis- 
tinct h  ere,  whilst  lower  member  is  largely  subdivided.  The  Upper  Division 
extends  north  to  southern  Unity  twp.  At  Uniontown  compact,  in  two 
layers,  total  10',  manufactured  into  cement;  varies  from  6'  to  10'  elsewhere, 
and  well  expose'cl  in  Georges,  N.  and  S.  Union  and  Dunbar  twps.  Obscure 
north  of  Youghiogheny  until  reaching  Mt  Pleasant  twp.,  whence  to  Pleas- 
ant Unity  it  is  frequently  exposed.  The  Lower  Division  extends  from  State 
Line  to  Derry  twp.  north  of  Penna.  R.  R.,  except  in  Springhill,  wnere  most 
of  the  measures  above  Pittsburgh  coal  have  been  removed.  In  S.  Union 
broken  up  into  four  strata,  42'  of  limestone  in  87'  of  measures ;  but  in  Dun- 
bar 55' thick  in  the  Dunbar  Oo's.  quarry,  some  good  layers,  some  siliceous 
or  argillaceous.  Northward  toward  Westmoreland  it  thins  away  rapidly  ta 
20'  in  Mt  Pleasant  and  18''  in  Derry. 

The  Sewickley  coal  has  about  same  outspread,  25'  to  40'  beneath  Great 
Limestone.  It  is  4'  to  5'  thick  in  a  large  part  of  Fayette  and  south  of 
Youghiogheuy  known  as  the  ^^Five  Foot  Seam."  In  extreme  south  end  the 
bed  is  scarcely  over  1'  thick,  being  thought  to  have  suffered  local  erosion 
before  the  deposition  of  overlying  rocks.  It  shows  no  well  defined  part- 
ings, but  carries  thin  layers  of  shale,  increasing  its  ash.  Except  locally  it 
diminishes  noith  of  Youghiogheny  to  18"  in  Mt.  Pleasant  and  from  6"  to  2' 
in  Derry,  before  disappearing.  The  Fishpot  limestone  almost  directly  un- 
derlies it,  thin  and  inferior  on  south  end,  but  grows  thicker  and  purer 
northward  until  in  N.  Union  it  is  quarried  as  flux.     In  Dunbar  twp.  largely- 
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The  Pittsburgh  seam  in  this  BlairsmZle  (Connellsville) 
hasin  ranges  from  8'  to  11'  thick,  usually  with  but  one 
small  "bearing-in  slate,"  about  18"  from  the  floor  ;  so  that, 
except  in  the  northern  end  of  the  basin,  the  characteristic 
partings  and  benches  of  the  other  districts  retaining  this 
coal  are  largely  wanting.  (See  plate  489  for  15  typical 
sections  between  Latrobe  and  Fairchance.)  Frequently 
thin  binders  of  J"  or  less  separate  benches  in  the  lower 
(mining)  division.  Moreover  it  changes  its  physical  condi- 
tion, becoming  soft  and  easily  mined,:];  breaking  up  into 
fine  particles,  and  yielding  to  the  pick  without  the  use  of 
powder,  and  is  hence  in  the  best  form  for  thorough  coking. 
The  roof  is  only  passable,  generally  requiring  a  little  top 
coal  to  be  left  in  for  safety.  The  floor  is  even  and  quiet, 
and  the  coal  is  remarkably  good  and  uniform  throughout. 
The  coal  is  bituminous,  with  generally  a  dull,  resinous 
lustre,  alternating  with  seams  of  bright,  shining,  crystalline 
coal,  coated  with  yellowish  silt.  It  contains  numerous 
particles  of  slate  and  some  crystals  of  pyrites  ;  is  compact, 
with  a  tendency  to  break  up  into  cubes  ;  is  very  tender  and 
ill  adapted  for  shipping.     Its  typical  analysis,  as  determined 

wanting,  and  so  continues  to  P.  K.  R.,  where  it  shows  on  east  side  1'  thick, 
but  entirely  absent  on  the  west. 

The  Redstone  coal  has  a  similar  range.  On  Georges  creek  largely  shale  j 
on  the  Redstone  a  coal  6"  to  18"  thick  ;  in  Dunbar  and  on  the  Youghiogheny 
10"  and  on  Jacobs  creek  3'.  On  Sewickley  it  is  again  largely  shale  and  on 
P.  R.  R.  coal  6"  to  10"  thick.  The  Redstone  limestone  is  also  persistent  in 
this  trough  and  on  the  Redstone  and  Youghiogheny  thick  and  quarried  lor 
flux.  North  it  becomes  irregular,  sometimes  wanting  ana  sometimes  quite 
thick.  The  interval  between  the  Bedstone  coal  and  the  Pittsburgh  coal 
ranges  from  50'  on  the  National  road  to  133'  at  Dunbar  so  that  of  course 
some  of  these  measures  disappear  in  places  and  sometimes  a  compact  sand- 
stone 45'  thick  comes  in  on  top  the  Pittsburgh  coal,  especially  well  seen 
at  Dunbar  and  Lemont.     On  the  National  road  it  is  wholly  shale. 

X  As  much  as  23  wagons  (57,684  pounds)  have  been  dug  and  loaded  inside 
of  10  hours  by  a  man  and  a  boy.  Average  output  per  Asy  8  to  10  wagons  ; 
cost  of  digging  about  20  cts.  a  ton. 


2476  GEOLOGICAL   SURVEY   OF   PENNSYLVANIA. 

by  Mr.  A.  S.  McOreath,  from  mines  at  Broadford  on  the 
Youghiogheny  yields : 


Coal. 

Coke. 

Water, 

1.260 

0.300 

Volatile  matter, 

30.107 

0.460 

Fixed  carbon, 

59.61tj 

89.576 

Sulphiur, 

.784 

0.821 

Ash, 

8.233 

9.113 

Phosphorus,* 

0.014 

The  average  of  quite  a  number  of  determinations  in  1893 
as  reported  by  the  ^  G.  Frick  CoJce  Co.,  shows  coal  and 
coke  of  the  following  composition: — 

Coal.  Coke. 

Water, 1-130  .070 

Volatile  matter, 29.812  .880 

Fixed  carbon,            60.420  89.509 

Sulphur .689  .711 

Ash, 7.949  8.830 

The  coke  from  this  region  is  of  silvery  lustre,  cellular, 
with  a  metallic  ring,  tenaceous,  comparatively  free  from 
impurities,  capable  of  bearing  a  heavy  burden  in  the  fur- 
nace, and  is  manufactured  solely  in  the  Bee  Hive  oven.\ 

*A.  S.  McCreath,  Vol.  VIII  A.  I.  M.  E.  "Phos.  in  Bit.  Coa  I  &  Coke." 
In  an  interesting  table  of  analyses  showing  pAospAorti*  in  various  coals 
and  cokes  of  the  State  which  enter  into  metallurgical  use,  he  cites  24  samples 
of  the  Pittsburgh  coal  in  Greene,  Washington,  Westmoreland  and  Fayette 
Cos.,  showing  extremes  in  coal  of  a  trace  to  .1248%  and  in  coke  from  a  trace 
to  .2003%.    Six  samples  caine  from  the  Blairsville  basin,  as  follows : 

Phos.  in  coal.    Phos.  in  coke. 

1.  Millwood  Coal  Co.,  Derry  twp.,  .   .   .  .0801  .1177 

2.  Saxman&Co.  "  "  .    .  .0167  .0247 

3.  Frick  &  Co.  Connellsville  twp.,   .   .   .  .0111  .0161 

4.  Connellsville    Coke,    Frick    &    Co., 

Huntingdon  twp., .         .0140 

5.  Connellsville    Coke,    J.     F.     Dravo, 

Huntingdon  twp., 0140 

6.  Connellsville     Coke,    J.     F.     Dravo, 

Huntingdon  twp.,  0130 

fin  a  pamphlet  issued  by  the  H.  C.  Friok  Co.  in  1890,  the  standard  oven 
(see  plate  490)  is  given  as  12'  in  diameter  and  6|'  high,  (the  size  varying  in 
the  district  from  10' 6"  to  12' in  diameter  and  5'  to  7'  high);  requires  3000 
crown  bricks,  1200  lining , bricks,  120  tile  or  bottom  bricks  and  20  cubic 
yards  of  stone.  It  can  not  be  vei-y  long  before  this  region  and  other  coking 
fields  of  the  country  will  adopt  some  form  or  modification  of  by-product  sav- 
ing ovens,  such  as  the  Simon-Carv6s,  Semet-Solvay,Otto-Hofi'man  or  the  Cop- 
p6e  improved  coke  oven,  any  one  of  which  would  do  away  with  the  enorm- 
ous waste  of  the  products  of  distillation  and  provide  a  larger  yield  of  coke  and 
result  in  a  large  annual  profit  for  material  now  allowed  to  escape  in  the  air. 
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Its  porosity  (good  cell  space)  and  ability  to  "stand  up" 
in  the  furnace  have  given  it  a  great  reputation  and  fulfill 
the  following  essentials  of  a  good  blast  furnace  coke:  1. 
Hardness  of  hody.  2.  Well  developed  cell-structure. 
3.  Purity.  4.  Uniform  quality.  The  average  yield  in 
coke  from  this  coal  is  65^.  Average  charge  to  oven,  48 
hour  coke,  is  120  bushels;*  72  hour  coke,  160  bushels. 
The  coal  is  worked  by  drift,  slope  and  shaft,  f  It  is  esti- 
mated that  7  acres  of  coal  will  supply  100  ovens  for  one 
year.  This  enormous  industry  is  largely  the  development 
of  the  last  25  years.:}: 


*A  bushel  of  coke  averages  40  lbs.  in  Penna;  a  bushel  of  coal  76  lbs. 
fH.  C.  Prick  Coke  Co.  gave  16,000  ovens  in  80  plants  in  the  "Connellsville 
Z)is<rtci"  in  1890,  requiring  dally  coal  production  of  1,064,000  bushels;  83 
mines  (37  drifts,  29  slopes,  17  shafts).  Shafts  vary  from  50'  to  542'  in 
depth;  slopes  80'  to  4000'  horizontal  depth  and  some  drifts  1|  miles  long. 
Wagons  have  a  capacity  of  34  to  60  bushels;  larries  150  to  200  bushels.  Some 
of  the  mines  use  mules;  others  wire  rope. 

Prevailing  system  of  mining,  double  heading — pillar  and  room;  rooms  12' 
wideand  pillars  15';  recovering  90%  of  coal  in  ground.  For  complete  list  of 
coke  ovens  (1895)  see  beyond. 

JThe  Oonnellsville  coke  industry  practically  began  in  1859  with  the  suc- 
cessful trial  of  this  new  fuel  at  the  Pittsburgh  furnace  of  Graff,  Bennett  it 
Co.  Its  progress  in  this  basin  has  been  as  follows,  accordingjto  data  mainly 
derived  from  the  valuable  reports  of  Dr.  D.  T.  Day,  published  annually  by 
the  U.  S.  Geological  Survey  and  prepared  by  Mr.  Jos.  D.  Weeks  of  Pitts- 
burgh, Pa: — 

In  1860  the  number  of  ovens  was, 70 

In  1870  "  "  550 

In  1879  "  "  ,4,220 

In  1884  "  "  10,364 

In  1893  (in  both  the  upper  and  lower  regions) 19,347 

Still  more  suggestive  are  the  following  statistics  of  production  since  Cen- 
sus of  1880: 


Years. 

Coal  used.   Short  tons. 

Coke  Produced.  Long  tons. 

Connellsville. 

Upper  Con- 
nellsville. 

Connellsville. 

Upper  Con- 
nellsville. 

1880,   .   .   . 

1890,  .   .   . 

1891,  .   .   . 

1892,  .   .   . 

1893,  .    .    . 

1894,  .   .   . 

3,367,856 
9,748,449 
7,083,705 
9,389,549 
7,095,491 
7,656,169 

319,927 
889,277 
1,000,184 
706,171 
499,809 
279,971 

2,205,946 
6,464,156 
4,760,665 
6,329,452 
4,805,623 
5,192,080 

229,433 

577,246 

649,316 

451,975 

320,793  . 

176,799 
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The  relationship  of  the  coke  industry  of  the  entire  state  and  the  balance 
of  the  country  for  the  years  1880  and  1890  shows: — 


States. 

Tons  of  Coke  manufactured. 

1880. 

1890. 

3,338,300 

11,508,021 

Pennsylvania,               

2,821,h84 

2,205,956 

100,596 

138,755 

130,609 

38,041 

60,781 

25,568 

12,700 

8,560,245 

6,464,156 

74,633 

833,377 

348,728 

102,233 

1,072,942 

245,756 

5,000 

6,013 

(Connellsville  District), 

Ohio, 

Tennessee, 

Georgia,            .       .   .       .          

Alabama,  .          .   .                    .... 

Colorado,   .              .       .          

Ilinois 

Indiana. 

In  1880  Penna.  produced  nearly  85%  of  this  total,  Connellsville  furnishing 
about  two-thirds  and  80%  of  the  Penna.  output.  In  1890  Penna.  furnished 
75%,  a  falling  off  of  10%,  and  Connellsville  produced  three  quarters  (75%) 
of  all  the  coke  made  in  Penna. 

In  addition  to  the  Connellsville  district  yield,  the  Upper  Connellsville 
or  iairofte  dis«ric«j  produced  229,433  tons  in  1880  and  577,246  tons  in  1890' 
thereby  increasing  the  significance  of  Pennsylvania's  output.  In  1895  the 
estimated  tonnage  of  the  present  plants  in  the  Connellsville  region  alonei 
will  approximate  8  million  tons. 

In  the  years  1891,  1892,  1893  and  1894  the  coke  production,  in  long  tons, 
has  been  as  follows :— 


1891. 

1892. 

1893. 

1894. 

Connellsville, 

Upper  Connellsville, 
Pittsburgh  District, 

4,760,665 

649,216 

94, 160 

6,329,452 
451,975 
176,365 

4,805,623 
320,793 
216,268 

6,229,051 

5,192,080 
176,799 
227,100 

Pennsylvania,     

6,954,846 

8,327,612 

6,063,777 

Total  coal  used  for  coke. 

10,58i,544 

12,591,345 

9,386,702 

9,059,118 

The  Pittsburgh  district  comprises  slack  from  plants  on  Monongahela  river, 
brought  to  Pittsburgh  in  barges.  The  I'ittsburgh  seam  around  Pittsburgh 
does  not  make  good  coke;  too  much  volatile  matter  in  coal,  making  spongy 
coke.  The  district  Includes  ovens  at  Pittsburgh  and  in  Washington  Co.  In 
1880  this  district  produced  105, 974  short  tons;  in  1890  a  total  of  only  93,984  tons. 

Whilst  this  report  was  going  to  press,  in  the  early  part  of  February,  1895, 
the  coke  output  from  the  Connellsville  region  was  greater  than  ever  before 
in  its  history,  largely  due  to  the  prevailing  low  prices  ($1.00  a  ton  for 
furnace;  fl.15  for  foundry  and  $1.40  for  crushed  coke,  all  f.  o.  b.  on  cars 
at  ovens)  which  justified  the  consumer  in  stocking  supplies.  Shipments 
reached  the  enormous  figure  of  8,430  cars,  with  weekly  production  of 
about  150,000  tons,  exclusive  of  the  Upper  Connellsville  region. 
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A  recent  revised  list  of  the  Connellsville  Region  mines 
and.  coke  ovens  between  Latrobe  and  Fairchance  is  given 
in  the  following  table  :* 

The  Coke  Ovens  of  the  Gonnellsville  Region. 


WORKS. 

Operator. 

OVBIfS. 

-A.delaide,     

H    C   Frick  Coke  Co 

342 

100 

Atlas 

80 

Bessemer 

McClureCokeCo., 

27S 

160 

225 

■Charlotte, 

H.  C.  Frlck  Coke  Co 

8T 

■Chester 

B.  A.  Humphries  &  Co., 

40 

Clarissa,    .             .... 

108 

ro 

100 

Davidson 

H.  C.  Frlck  Coke  Co..  .  .  '  *      

330 
40 

182 

66 

Donnelly 

McClureCokeCo 

264 

80 

36 

ESaterprlse 

McClure    Coke  Co., - 

fil 

Ifilm  Grove, 

W.  T.  Kainey 

64 
141 

Eort  Hill 

W.  J.  Balney 

I«fi 

Foundry 

Franklin, 

H.  C.  FrickCokeCo 

B,  F.  Keister&Co., 

60 

Frlck,     

H.  C.  FriQk  Coke  Co 

105 

408 

16 

McClureCokeCo., 

Hecla  Coke  Co 

261 

272 

500 

Henry  Clay, 

Hill  Farm 

H   C   Frlck  Coke  Co 

120 

160 

20 

Hostetter  Connellsville  Coke  Co 

305 

58 

260 

Ijeisenring  No.   1,  .  .  ; 

Jjeisenrlng  No.  2 

164 

60 

H.  0.  Frlck  Coke  Co., 

60O 

H.  C.  F^lck  Coke  Co., 

500 

604 

306 

McClure  Coke  Co 

234 

300 

MahonlnK 

100 

H.  C.  Frlck  Coke  Co 

H.  C.  Frlck  Coke  Ce., 

15 

510 

104 

165 

400 

W.  J.  Rainey 

170 

82 

40 

Nellie, 

329 

162 

329 

800 

McClure  Coke  Co 

228 

70 

417 

FennBville  Coke  Co. , 

92 

62 

156 

Redstone 

■Southwest  No.   1, ■  •  .  .  . 

Southwest  No.  2 

H.  C.  Frlck  Coke  Co 

Southwest  Connellsville  Coke  Co 

Southwest  Connellsville  Coke  Co 

446 
620 
251 

*Prom  the  Connellsville  Courier  of  Marcti  1,  1895.  with  the  addition  of 
the  Derry  plant  of  182  ovens  at  Latrobe. 
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The  OoTce  Ovens  of  the  Connellsmlle  Region — Continued 


WOKKS. 

Operator. 

Otens. 

Southwest  Connellsville  Coke  Co 

180 

Southwest  No    4,  '  •  . 

Standard 

Sterling  No.  1, 

Sterling  No.  2.  ■  •  .  .  . 

Stewart, 

Summit, 

Tip  Top 

Trotter 

Southwest  ConnellBvUle  Coke  Co 

H.  C.  FrtckCoke  Co 

161 
905 
100 

294 

Stewart  Iron  Co., 

H   C    BYlck  Coke  Co, , 

122- 
14J 

TT    C    Frlck  Coke  (Jo. ; 

121 

464 

141 

0nlon,             ..... 

70 

74 

United  No.    1 

United  No.  2 

300 

United  Coal  and  Ooke  Co 

301 

154 

Valley, 

West  Overton,    .... 
Wheeler 

H.  C.  Frlok-Coke  Co 

A.  C.  Overholt  &Co., 

Cambria  Iron  Co. , 

251 
110 
103 

White 

H.  0.   Friols  Coke  Co. ,  . 

Hostetter  ConnellBville  Coke  Co 

H.  0.  FriokCoke  Co 

20O 

Whitney,     ...•••. 
Wynn 

302 
7& 

24» 

18.015 

Hecapitulation. 


H.  C.  FriokCoke  Co • 

McClure  Coke  Co 

W.  J.  Bainey, 

Hecla  Coke  Co. , 

Coobran  and  others, 

Hostetter  Connellsville  Coke  Co 

Small   Operators 

Iron  manufacturers  making  their  own  coke, 

Totals 


No. 

OVENB. 


totai,  weekly 
Tonnage. 


20,343. 
8.300 
5,650 
7,700 
6,376 
10, 130 
17,700 

156,289' 


In  the  Connellsmlle  region  some  of  the  best  and  most 
modern  methods  for  mining  bituminous  coal  may  be  seen, 
though  as  yet  electricity  has  plaj^ed  no  part,  due  no  doubt 
to  the  fact  that  machine  cutting  in  a  coal  of  such  tender- 
ness can  hardly  supersede  hand  mining,  whilst  the  prob- 
lems of  haulage  and  pumping  have  been  largely  met  by  ex- 
isting appliances  of  wire  rope  and  compressed  air. 

In  early  mining  methods  *  a  slope  was  sunk  from  the  coal 
outcrop,  from  which  main  headings  were  driven  at  right 
angles.     "Butt"  headings  were  driven  from  the  adits  at 

*As  described  in  Mr.  John  Fulton's  excellent  paper  on  "  Coal  Mining  in 
the  Connellsville  Coke  Region,"  Trans.  Am.  Inst.  Mining  Engineers;  Vol. 
XIII  page  330. 
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angles  to  insure  moderate  gradients  across  the  floor  of  the 
coal  bed  ;  from  these  the  rooms  were  laid  ofE  mainly  parallel 
to  the  main  headings,  usually  10'  to  14'  wide,  with  pillars 
8'  to  12'  (See  plate  491.)  This  would  frequently  entail  a 
loss  of  20^  to  40^,  the  pillars  when  pared  down,  gradually 
splintering  and  crushing  in.  Now  there  is  a  loss  of  only 
about  10^,  the  rooms  being  driven  300'  and  then  the  pillars 
removed  between  them.* 

North  from  the  Cheat  river  the  Pittsburgh  coal  bed  is 
double  ;  but  its  roof  member  is  here,  as  in  all  other  basins, 
commercially  worthless.  Its  general  average  thickness  in 
the  various  townships  covering  the  basin  may  be  stated  in 
tabular  form  as  follows  : 


Township. 


SpringhiU ] 

Georges, (Fayette 

North  Union ■   •   1  County. 

Dunbar, ) 

Connellsville, 

Mt.  Pleasant, 1 

Unity, (  Westmore- 

Derry:  P.  R.  R., f     laud  Co. 

Derry:  Conemaugh  river,  .   .  ) 


Boof 
Divi- 


4'0" 
4'0" 


5'1" 

5'1" 

4'  1  0" 

0'6" 

0'4" 

0'3" 


Jlifain 
Clay. 


0'6" 
2' 6" 


I'O" 
I'O" 
0'8" 
I'O' 
!■  0" 
V6" 


Lower 
Divi- 
sion. 


8' 6" 
9'1" 
8' 4" 
9'0'' 
8'1" 
6' 9" 
7'  11" 
6' 8" 
6'1" 


Coal  in 
Roof 

divi- 


1'6" 
1'  10" 

3' 7"' 
3' 7" 
4' 4" 
0'6" 
0'4" 
0'3" 


It  is  curious  to  find  the  roof  division  thickening  north- 
ward from  the  West  Virginia  State  Line  to  the  southern 
line  of  Westmoreland  Co.  from  whence  it  decreases  steadily 
before  thickening  up  again  across  the  Conemaugh  in  In- 
diana Co.,  where  the  divisions  are  1'  11";  0'  10";  6'  7"  and 
0'  7".  In  like  manner  the  lower  division  is  strongly  char- 
acterized by  differences  as  compared  with  other  basins, 
though  always  thick  and  good. 

In  southern  Fayette  it  carries  several  thin  but  scarcely 


*Two  methods  pursued  by  Cambria  Iron  Co.  are  illustrated  n  plate  491. 
The  first  consists  of  hewing  coal  on  face  of  pillar,  protecting  miners  with 
double  row  of  props,  2'  to  3'  apart,  and  the  two  lines  3'  apart.  The  second 
method  protects  miners  by  single  row  of  props  placed  6''  to  1'  apart,  near 
■working-face  of  coal  pillar,  the  miner  attacking  on  flank  instead  of  end,  re- 
moving sections  5'  to  8'  in  length.    It  is  the  safer  plan  of  the  two. 
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I)erceptible  partings,  many  of  them  soft  mineral  charcoal. 
Sometimes  the  upper  bench  (beneath  the  main  clay  part- 
ing) is  triple,  and  in  a  large  area  carries  a  well  marked 
parting  of  clay  or  bony  coal  at  from  37"  to  30"  below  the 
main  clay.  Toward  the  north  along  the  Penna.  R.  R.  the 
bed  becomes  thinner,  and  the  coal  somewhat  harder,  and 
the  separate  benches  are  better  defined  without  being 
specially  characterized  by  slate  ;  while  in  the  centre  of  the 
basin  the  whole  lower  division  ordinarily  carries  but  two 
thin  slate  binders.     (See  typical  sections  plate  487.) 

The  coal  is  everywhere  regular ;  clay  veins  and  horse- 
backs are  rare  and  when  they  do  occur,  are  of  insignificant 
size.  The  chief  grievances  come  in  the  shape  of  a  poor 
roof;  swells  in  the  soft  under  clay  and  from  streaks  of 
bony  coal  which  appear  and  disappear  in  many  mines, 
mostly  in  the  top  bench  of  coal. 

Derry  twp.  completely  encloses  the  Blairsville  basin, 
between  the  Chestnut  ridge  and  Blairsville  axes  and  the 
Conemaugh  and  Loyalhanna.  It  practically  includes  all 
that  area  of  the  Pittsburgh  coking  coal  known  commercially 
as  the  '■'■Upper  Connellsmlle  or  Latrobe  District,''^  though 
formerly  this  district  was  extended  for  some  little  distance 
south  of  the  Penna.  R.  R. 

The  entire  Upper  Produciive  Series  is  exposed  here, 
although  its  upper  members,  including  the  Great  Lime- 
stone, have  become  insignificant  and  poorly  displayed. 
(See  section  plate  492.)  None  of  the  coals  or  limestones 
overlying  the  Pittsburgh  coal  have  any  commercial  value, 
alothugh  there  is  an  excellent  ledge  of  sandstone  12'  to  20' 
thick,  quarried  on  the  Derry  Coal  &  Coke  Od'  s.  property  at 
Bradenville,  which  has  been  found  to  make  a  most  excel- 
lent coke  oven  stone  and  lies  about  125'  over  the  Pittsburgh 
coal. 

The  Pittsburgh  coal  is  opened  in  a  large  number  of  coun- 
try pits  along  both  sides  of  the  basin  in  addition  to  which 
it  is  mined  by  shafts  or  slopes  for  the  general  market  by 
the  Millwood,  Shaft  near  Derry  Sta. ;  the  Loyalhanna, 
Pandora,  St.  Clair,  Oem,  and  the  Derry  Coal  &  CoTce  Co. 
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near  the  centre  of  the  basin,  and  by  M.  Saxman  Jr.  &  Co. 
near  Latrobe.  (Plate  489,  Figs.  1  and  2 ;  Derry  and  Mon- 
astery mines.) 

In  the  Millwood  Shaft  a.  "rock  fault,"  similar  to  that 
displayed  in  the  mine  of  Holstein  Bros.  1  mile  north- 
east of  West  Lebanon  in  this  same  basin  in  Indiana  Co., 
has  been  met  with  and  successfully  overcome,  although  it 
caused  a  serious  wash-out  and  replacement  of  the  Pitts- 
burgh coal.  Its  average  width  is  100'  though  it  has  reached 
120'  in  places  ;  extending  more  than  1200'  in  a  direction  N 
21°  E  and  S  21°  W.*  rudely  parallel  to  the  synclinal  axis 
passing  close  to  Millwood,  f 

The  Loyalhanna  Coal  Co's.  shaft  occupies  an  almost 
similar  position  in  the  bottom  of  this  trough  6  miles  further 
south-west  on  the  P.  R.  R.  But  the  coal  there  is  untroubled, 
the  lower  division  8'  thick,  without  clay  veins  and  few 
swells  in  the  underclay,  though  the  breast  coal  occa- 
sionally carries  2''  to  4"  of  bony  coal.  The  coal  is  quite 
soft,  only  about  one-half  being  lump  coal.  The  slack 
and  nut  were  formerly  extensively  coked ;  but  of  late 
the  company,  after  many  vicissitudes  from  fire  and  drain- 
age, has  marketed  nearly  all  of  its  product  as  steam  coal. 

The  Derry  Coal  &  Coke  Co.  mine  from  an  adjoining  prop- 
erty, their  shaft  being  115'  deep  and  the  coal  95'  below  the 
level  of  a  small  run  entering  Saxman' s  run  from  the  north- 
west of  Bradenville.  This  mine  is  one  of  the  most  regu- 
lar in  the  Connellsville  basin,  and  from  it  during  the  past 
7  years,  about  200,000  tons  annually  have  been  raised,  the 

*Similar  lagoons  or  sand  faults  are  frequently  met  with  in  the  Punxsua- 
tawney-DuBois  district  of  Jefferson  Co. 

f  The  sides  of  "rook  fault"  incline  at  angles  never  less  than  20°,  so  that 
the  change  is  rapid,  as  the  coal  bed  is  quite  level.  The  roof  of  coal  is  a 
grayish  clay  shale,  genei'ally  evenly  deposited  through  mine ;  but  at  edge 
of*  fault,  this  roof  suddenly  descends  to  cut  out  coal  clear  to  fire  clay  floor. 
Near  centre  occasional  wedge-shaped  masses  of  the  still  higher  Pittsburgh 
sandstone  show;  but  these  are  exceptional,  the  faulted  area  being  generally 
clay  shale,  which  at  edges  of  fault  hold  small  lenticular  masses  of  coal,  pro- 
jecting from  main  bed,  which  averages  about  8'  thick.  Coal  near  fault  badly 
twisted,  hard  and  compact  with  little  or  no  lustre,  gradually  lading  away 
until  400'  away  all  signs  of  trouble  have  disappeared  and  the  bed  is  normal 
and  shows  a  most  excellent  quality,  with  low  sulphur  and  ash. 
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lump  coal  (50^)  being  separated  over  a  2"  screen  and  sent 
to  market  for  steam  purposes,  locomotive  and  rolling  mill 
use,  whilst  its  nut  and  slack  are  converted  into  coke  in  182 
Bee-hive  ovens.  The  main  heading,  parallel  with  the 
trend  or  face  of  the  coal,  is  3400'  long  from  which  butt  en- 
tries are  driven  up  the  rise  of  the  coal  to  the  eastern  outcrop. 
The  main  entry  has  an  almost  uniform  grade  of  f  of  1^  .in 
favor  of  the  load,  thus  rendering  haulage*  and  drainage 
simple  and  economical.  An  average  section  of  the  bed 
shows  under  a  slate  roof,  an  upper  roof  coal  1' thick,  not 
mined  ;  breast  coal  4';  slate  partings  i"  to  1"  thick  ;  lower 
coal  3',  yielding  about  7'  in  all.  Beneath  this  there  are  2' 
of  slate  and  9"  of  fire  clay  to  the  limestone  floor. 

Average  analysis  of  the  coal  mined  from  4  headings  and 
30  rooms,  and  the  coke  produced  therefrom  show  :  t 

Coal  Coke 

Water,                                                1.049  .030 

Volatile  matter,                               27.842  .458 

Fixed  carbon,                                63.560  88.885 

Sulphur,                                             .al4  .802 

Ash,                                                     6.635  9.825 

As  an  evidence  of  the  low  phosphorus  Bessemer  coke  spe- 
cially made  at  this  plant,  the  following  average  of  4  ship- 
ments to  the  Lebanon  furnace  is  given,  showing:  sulphur 
.810,  phosphorus  .0095.  Upon  comparison  with  the  typiciil 
analysis  already  given  at  Broadford  in  the  southern  end  of 
the  basin,  it  will  be  seen  that  the  Pittsburgh,  seam 
sufPersno  deterioration  in  chemical  or  metallurgical  quality 
in  the  vicinity  of  Latrobe,  if  properly  mined  and  coked. 
The  general  output  of  the  mine  is  more  suitable  for  mill 
and  foundry  purposes. 

Along  the  eastern  outcrop  the  Pittsburgh  coal  has  been 
mined  south  from  the  railroad  at  a  number  of  places.:|: 


*An  extensive  system  of  electric  haulage  is  now  (1895)  being  placed  by 
this  mine.  Electric  power  will  also  be  used  in  pumping  in  a  portion  of  the 
workings. 

t  Sampled  and  analysed  by  Mr.  A.  S.  McCreath. 

X  By  Messrs.  Murphy,  Burkholder,  Snyder,  Noel  and  others.  Murphy 
opening  on  Saxman's  run  shows  :— Coal  1'  0",  clay  0"  to  i';  lower  div.  6'  8"; 
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On  Lomison''  s  or  Union  run,  numerous  openings  show, 
of  wMch  the  Dr.  Lomison  pit  is  typical,  with  roof  coal  of 
3";  main  clay  5"  and  the  lower  division  split  up  as  follows  : 
breast  coal  4'  1";  coal  and  partings  4";  brick  coal  10";  coal 
and  parting  3";  clay  and  shale  10"  and  bottom  coal  1'  2". 
The  thick  parting  is  in  the  lower  bottom  and  diminishes  to- 
wards the  Loyalhanua. 

C.  0.  Lon(f  s  farm  \\  miles  north-east  of  Latrobe,  shows 
the  following  section  of  the  coal :  shale  roof ;  coal  1'  6"; 
slate  0'  2";  coal  2'  6";  slate  i";  coal  2'  6". 

M.  Saxman  Jfs  mine  at  Latrobe  shows  roof  coal  4", 
separated  from  the  lower  division  by  I'of  clay.  This  lower 
coal  division  is  7'  8",  and  the  parting  below  the  brick  coal 
is  barely  1". 

Unity  twp.  also  stretches  completely  across  the  basin 
and  extends  south  to  Trauger.  Two  patches  of  the  Upper 
Barren  Measures  mark  the  center  of  this  basin  at  Pleas- 
ant Unity,  covering  the  entire  Upper  Productive  Series. 

The  Monastery  mine,  just  south  of  Latrobe,  shows : 
roof  coal  in  two  bands  of  1"  and  4"  separated  by  2^"  slate; 
main  clay  10"  and  bottom  division  of  7'  8'',  consisting  of 
an  upper  bench  3'  and  lower  bench  3'  10"  with  a  central 
band  of  4^",  with  two  slates  of  |". 


the  bearing-in  and  two  thin  bands  of  slate  comprising  4"  about  2'  beneath 
main  clay.  Pittsburgh  sandstone  is  only  separated  from  roof  by  a  thin  clay 
parting  and  it  sometimes  squeezes  the  coal  to  6'  6"  which  in  Noel's  bault 
near  by  yields  8'  6".  Roof  division  seems  largely  wanting  in  this  district, 
and  coal  has  prismatic  structure  and  is  quite  tender. 

Near  New  Derry,  mined  by  Messrs.  Breneiser,  Walkinshaw  and  Bennett, 
with  same  general  section,  only  roof  div.  is  gradually  thickening  going 
north-east  until  at  Coketon,  below  mouth  of  McGees  run  on  the  Conemaugh, 
roof  div.  thins  again  to  3";  main  clay  1'  3"  lower  div.  6'  1",  partly  concealed. 

Along  western  outcrop,  on  Stony  run,  mine  openings  show  on  the  Davis, 
Donnelly,  and  other  properties,  with  following  general  section  :  Coal  3' 
8";  clay  1";  coal  3";  clay  1";  coal  1'  10";  clay  shale  8"  to  1"  and  coal  1'  6'  ; 
total  8'  2".  It  will  be  noticed  that  the  bed  becomes  more  split  up  to  partake 
of  the  character  in  the  West  Lebanon  field.  Top  2'  2"  of  the  3'  8"  is  semi- 
cannel,  with  layers  of  bituminous  coal,  and  thick  shale  parting  at  the  bot- 
tom is'pyritous,  dividing  brick  and  lower  bottom  benches,  the  former  de- 
cidedly columnar  in  struotuie. 
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The  Pittsburgh  coal  shows  a  great  variety  of  section  in 
this  large  township.* 

The  Li.ppincott  and  Whitney  mines  of  the  Hostetter 
Coke  Co.  are  the  largest  operations  in  this  region  and  re- 
cent careful  investigation  of  the  conditions  shown  there,  as 
well  as  in  the  country  pits  opened  on  the  Oliver  proper ty,SQi3- 
acres,  (west  outcrop)  and  Baggaley  property,  860  acres, 
(east  side)  sufficiently  illustrate  the  mining  condition  and 
character  of  coal  and  coke  in  large  undeveloped  areas  be- 
tween the  Penna.  E.  R.  and  Pleasant  Unity. t  Atypical 
section  of  the  coal  in  this  part  of  the  field  shows  an  upper 
coal  bench  of  5'  0";  slate  parting  0'  1",  and  bottom  bench 
3'  0",  yielding  about  7'  of  commercial  coal  and  leaving 
about  1'  unmined  to  support  roof. 

The  Whitney  mine  (see  plate  489  fig.  3)  shows  a  lower 
division  of  8'  2^"  under  10"  of  main  clay  as  follows:  coal 
2'  6":  slate  i";  coal  2'  4";  slate  i";  coal  3";  slate  I'';  coal  3'. 
Above  the  main  clay  there  is  4'  of  slaty  sandstone  and 
above  that  2''  of  coal  to  represent  the  roof. 

An  interesting  suite  of  analyses,  the  average  of  the  re- 
sults of  three  independent  chemists,  each  making  three  de- 
terminations from  different  samples  at  seven  mine  openings,, 
gives  the  following  average  results,  compared  with  a  typical 


*  Vicinity  of  Lyoipus  at  head  of  Nine  Mile  run,  eastern  outcrop,  roof  div. 
4' 10",  slaty  coal  and  partings ;  main  clay  8"  and  lower  div.  6'  9".  Upper 
bench  4'  7"  carries  a  streak  of  bony  coal,  5"  thick,  and  1'  6"  from  top, 
then  bearing-in  coal  and  partings  0'  6"  and  bottom  coal  1  8".  Near 
Youngstown  (Anderson  place  on  Greensburg  pike)  roof  member  irregu- 
lar; lower  div.  about  7'  exposed. 

Along  Penna.  R.  K.,  west  side  of  basin,  roof  div.  thins  to  4"  to  6";  main 
clay  3"  to  6"  and  lower  div.  7'  11".  The  three  benches  are  4',  3"  and- 3'  6"; 
with  1"  of  clay  above  and  below  bearing-in,  and  several  thin  and  hardly 
persistent  binders  in  lower  (floor)  bench.  The  old  Kehoe  bank  shows 
quite  a  different  section  as  follows:  roof  div.  1'  0":  main  clay  1'  6" 
lower  div.  8'  4",  with  four  benches,  0'  8",  4'  4",  0'  3"  and  3'  2" 
the  top  one  bony  and  bottom  bench  without  distinct  partings  or  binders. 
Coal  contains  0.93%  sulphur  and  11%  ash. 

fData  furnished  by  Jno.  Fulton  M.  E.  Johnstown,  Penna. 
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analysis  of  the  Connellsville  standard  as  quoted  by  Mr. 
Jno.  Fulton: — 


Locality. 

Water. 

Vola- 
tile 
matter. 

Fixed 
carbon. 

Ash. 

Sul- 
phur. 

Phos. 

Remarks. 

ConnellBTlUe  Standard. 

1.  Ross  mine 

2.  Brlndle  &  Harbaugh, 
B.  Llpplncott, 

4.  Whitney 

5.  Klntz 

6.  Buck 

7.  MoCreary 

Average  7  results, 

1,260 

31.790 

67.790 

7.160 

.790 

.010 

Best  quality. 

Baggaley  property . 
Baggaley  property. 
Baggaley  property. 
Oliver  property. 
Oliver  property. 
Oliver  property. 
Oliver  property. 

.701 
.672 
.636 
.626 
.826 
.826 
.700 

29.725 
30.577 
30.453 
29.670 
31.241 
29.879 
30.163 

59.779 
59.491 
61.316 
61.162 
68.855 
69.095 
67.881 

9.467 
8.864 
7.326 
8.281 
8.634 
10.148 
10.937 

1.112 
1.263 
.884 
.827 
1.220 
.861 
.996 

.030 
.013 
.023 
.016 
.009 
.016 
.012 

.707 

30.245 

69.721 

9.022 

1.030 

.017 

The  average  character  of  the  coal,  as  shown  by  above 
table,  indicates  a  close  agreement  in  moisture,  volatile  mat- 
ter and  fixed  carbon  with  the  Connellsville  standard  coal,, 
but  exceeds  it  in  ash,  sulphur  and  phosphorus. 


Coke  made  from  Lippincott 

and  Whitney  Mines  Coal. 

Locality, 

Water. 

Volatile 
Matter. 

"Fixed 
carbon. 

Ash. 

Sulphur. 

Phos- 
phorus. 

Connellsville  standard,  . 

Lippincott,     

Whitney, 

.490 
.190 
.110 

.110 
1.720 
3.330 

87.460 
87.170 
86.420 

11.320 
10.920 
10.140 

.690 
.700 
.780 

.014 
.023; 
.017 

The  Lippincott  coal  contains  .884j^  sulphur  as  against 
.100%  in  coke,  showing  the  volatilization  of  21^  in  coking. 
The  Whitney  has  .827^  sulphur  in  coal  and  .780^  in  coke, 
eliminating  18^  in  coking. 

Clay  veins  are  rare  in  this  township.  The  main  clay  and 
floor  of  the  coal  sometimes  cut  out  the  8"  bench  on  top  or 
the  lower  bottom;  but  this  occasions  no  loss,  as  neither 
bench  is  ever  mined.  The  coal  is  tender  and  brittle,  but  is 
decidedly  good  in  character.* 


*The  Waynesburg  coal  here  is  slaty  and  worthless,  one  opening  showing 
three  coal  benches  each  1'  thick,  separated  by  clay  8"  and  4";  estimated  to 
iie  only  280'  above  Pittsburgh  coal.  Neither  Sewickley  or  Redstone  coal 
amounts  to  anything,  and  while  the  Great  Limestone  is  well  shown  near 
Pleasant  Unity,  25'  above  Sewickley  coal,  it  is  neither  massive  nor  very 
pure,  greatly  deteriorated  in  character  as  exposed  in  Greene  and  Washing- 
ton Cos. 
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ML  Pleasant  and  East  Huntingdon  twps.  comprise  all 
the  remainder  of.  the  area  of  the  Pittsburgh  coal  north  of 
Jacobs  creek.  A  very  large  development  of  this  part  of 
the  basin  has  taken  place  in  the  last  decade,  spreading 
from  Pleasant  Unity  to  Mt.  Pleasant.* 

South  of  Pleasant  Unity  there  is  a  group  of  important 
mines  including  the  Mutual  Nos.  1,  3,  and  3  or  United 
No.  3;  United  No.  1;  Mammoth  Nos.  1  and  '2;  Calumet 
and  Hecla  Nos.  1  and  3. 

The  Mammoth  mine  section  may  be  taken  as  fairly  typ- 
ical of  this  region  (see  plate  489  fig.  4)  showing  roof  divis- 
ion of  5'  3'',  with  seven  bands  of  coal  2"  to  11''  thick  and  six 
layers  of  slate  1"  to  11";  then  the  main  clay  parting  of  9" 
and  a  lower  division  of  8'  4^",  divided  into  breast  coal  5'  6'', 
holding  i'' slate  binder  1' 9''  from  bottom;  bearing-in  coal 
and  slates  4"  and  bottom  coal  2'  6".  The  H.  C.  Frick  Co. 
furnished.the  following  analysis  of  coke:  Water  .100;  V. 
M.  .800;  F.  C.  92.030;  Sulphur  .820,  Phos.  .007  and  Ash 
6.248,  as  determined  by  J.  S.  Gary,  Depart.  Chemist, 
World's  Columbian  Exposition,  October,  189B. 

As  usual  in  the  Oonnellsville  region,  clay  veins  are  rare, 
the  principal  disturbance  arising  in  the  iioor,  which  here 
cuts  out  2'  of  the  lower  bottom  for  several  yards  in  places. 

Along  theS.  W.  Penn  R.  R.  at  Hawkeyeand  near  Ston- 
ersville  the  bed  is  extensively  mined,  showing  similar  sec- 
tion, the  lower  bench  thickening  slightly  southward  and 

»TDree  miles  north  of  Mt.  Pleasant,  along  eastern  outcrop,  openings  on 
Barnhart,  Hunter  and  Lemon  places  may  be  taken  as  typical,  showing  roof 
div.  4',  inferior  coal;  main  clay  1';  lower  div.  8'  3^",  with  benches  of  2'   11" 
2' 6";  0' 3"  and  2' 6".    The  two  benches  above   bearing-in  consist  of  pris- 
matic, tender  coal;  bottom  bench  harder  and  pyritous. 

Along  western  outcrop  in  Mt.  Pleasant  numerous,  openings  show  on, 
Boyer,  Kuhns,  Love  and  (Jampbell  farms,  substantially  with  same  section; 
roof  div.  4'  2";  main  clay  1'  10:';  lower  div.  7'  6".  In  roof  there  are  3'  6"  of 
coal  in  bands,  but  worthless;  clay  parting  varies  from  2"  to  1',  and  "breast 
coal",  above  "bearing-in"  is  4'  2",  with  a  thin  parting  1'  10"  from  top. 

The  Rufif  bank,  north  of  Bethany  in  East  Huntingdon  twp.,  shows  roof 
div.  4';  main  clay  10'';  lower  div.  7' 10",  with  benches  of  3'  0",  2'  2";  0'  5" 
(bearing-in);  0'  10"  and  1'  3";  there  being  1"  of  bony  coal  between  two  up- 
per benches.  The  two  bottom  benches  are  very  soft  and  break  into  slack 
readily. 
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becoming  more  tender  and  friable.  This  lower  end  of 
Westmoreland  Co.,  between  Jacobs  creek  (where  the  coal  is 
eroded)  and  an  east  and  west  line  passing  through  Mt. 
Pleasant  and  Bethany  contains  a  large  number  of  openings, 
amongst  which  may  be  mentioned  the  following:  Standard 
United  No.  2,  South-west  JVos.  1  to  ^,  Donnelly,  May- 
Held,  Enterprise,  Union,  Bessemer,  Hazlett,  Mullen, 
Emma,  and   West  Overton. 

This  large  field  *  of  high  class  coking  coal  is  developed 
by  several  small  branch  railroad  lines  and  is  worked  by 
shaft,  slope  and  drifts.  The  Pittsburgh  coal  undergoes 
minor  changes  of  course;  but  the  Standard  inine  section 
(see  plate  489  fig.  5)  of  the  H.  C.  Frick  Coke  Co.  may  best 
illustrate  the  average  conditions,  and  is  as  follows  : — 


Black  slate 

Boue 

3oal  2'  0" 

Slate 

0  1" 

Coal 

0'  6" 

Roof  division- 

Slate 
Goal 

0'3" 
0'  10' 

(.4' 2" 

Analysis.] 

Slate 

O'l" 

Water 

.300 

Coal 

0'  5"     J 

Volatile  matter 

31.430 

Main  clay  parting 

0'9" 

Fixed  carbon 

60.130 

Coal 

2'  11" 

Sulpkur 

.540 

Slate 

0'  1" 

Ash 

7.600 

Lower  division- 

Coal 
Slate 
Coal 

2'0" 

0'  i" 

3'0' 

■8'0" 

Limestone  and  fire  clay. 

A  view  of  this  model  shaft  is  given  on  plate  493,  together 
with  a  view  of  the  Derry  shaft  in  the  north  end  of  the  Con- 


*The  Waynesburg  coal  occurs  in  the  higher  hills  in  central  part  of  trough; 
always  inferior,  broken  with  slate  and  clay  partings.  The  three  other  coal 
beds  of  series  are  seen  in  various  parts  of  county  ;  variable  and  inferior  and 
never  mined  commercially.  Great  Limestone  well  exposed  at  Mt  Pleasant, 
upper  (Uniontown)  div.  being  double,  lower  portion  extensively  quarried 
for  flux  ;  of  good  quality,  7'  to  15'  thick;  absent  north.  Lowerdiv.  ot  Great 
Limestone  judged  to  be  20'  thick;  poorly  exposed.  The  Redstone  coal  occa. 
sionally  reaches  4',  but  is  always  bony  and  spoiled  by  clay  veins. 

f  Chemist  J.  S.  Gary] :  World's  Columbian  Exposition,  October,  1893.  Fur- 
nished by  H.  0.  Frick  Co. 
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nellsville  field;  and  of  the  type  of  Bee-hive  oven  used,  in  plate 
490.  The  coal  and  coke  are  both  of  high  character  and  the 
plant  of  905  ovens  easily  stamps  it  the  largest  and  most  im- 
portant individual  operation  in  the  district. 

Upper  and  Lower  Tyrone  twps.  of  Fayette  Co.  embrace- 
nearly  all  the  Pittsburgh  coal  area  between  Jacobs  creek 
and  the  Youghiogheny  river,  consisting  of  two  compara- 
tively small  patches  along  the  BuUskin  twp.  line  and  a 
third  larger  directly  between  the  two  streams.  About  200' 
of  the  Upper  Productive  Measures  are  exposed. 

The  Pittsburgh  coal  has  been  extensively  mined  for  cok- 
ing, some  of  the  largest  and  oldest  works  being  situated 
in  this  district,  between  Connellsmlle  and   West' Overton* 

Along  Jacobs  creek  are  the  Diamond,  Painter,  Dexter 
and  Charlotte  plants  ;  along  the  B.  &  O.  R.  R.  branch  the 
Home,  Pennsville,  Orace,  Coalbrook  and  Davidson  and 
along  the  Mt.  Pleasant  branch  the  Valley,  Tip  Top,  FranTc- 
lin,  Summit,  White,  Eagle,  Foundry,  Morgan,  FricJc, 
Henry  Clay  and  Tyrone.  The  JacJcson,  Rainey  and  Ster- 
ling plants  lie  to  the  west. 


*Near  PennviUe,  typiclil  section  along  eastern  outcrop  shows  :  Roof  div. 
4'  3  ';  main  clay  0'  8  ';  lower  div.  8'.  Roof  carries  three  coal  benches,  in  all 
3'  7",  of  which  the  upper  one,  2'  thick,  is  equally  coal  and  shale.  Lower 
div.  shows  top  bench  5' 6"  without  parting  or  binder,  frequently  seen  in 
mines  hereabouts,  though  in  places  thin  slates  are  numerous. 

The  old  Cochran  and  Kieater  opening,  along  Dawson— Mt.  Pleasant 
road,  on  western  ontcrop  shows  :  roof  div.  5',  in  seven  layers,  with  about  3' 
of  coal  in  all;  main  clay  8",  and  lower  div.  9',  of  which  about  1'  6"  is  lelt  on 
top  to  support  roof.  Coal  of  excellent  quality  throughout,' quite  similar  to- 
typical  Broadford '  section  already  referred  to. 

The  Newcomer  opening  on  road  to  Kiesters  mills  shows  lower  div.  8'  6", 
split  by  several  slate  partings,  all  less  than  1"  thick,  into  six  benches  of 
3'  7",  10",  1'  2",  1'  2",  0'  6"  and  1'  0". 

The  Kiester  opening,  on  Broadford  road,  shows  roof  div.  3'  4  ';  main  clay 
0'  6"  and  lower  div.  8'  2''.  The  upper  2'  of  this  division  rather  slaty  and  not 
mined,  and  nearly  midway  are  two  thin  partings,  3"  apart,  enclosing  bear- 
ing-in  coal  bench. 

The  Jackson  mine  on  river  above  Broadford  shows  roof  5';  main  clay  0' 
10"  and  lower  div.  9' 8".  At  (Jonnellsville  the  section  is:  roof  div.  5' 1"; 
main  clay  1'  and  lower  div.  8'  1";  with  four  benches  3'  9",  2'  2",  0'  4"  and  1' 
8"!  partings  from  }^"  to  1"  thick.  A  score  of  openings  near  here  shows, 
lower  div.  to  average  8'  to  9'  thick. 


Pt_A1 


4-94- 


e^y^XV  Jflononoshcla  fiiver5cncs  wc^^  of  Cnes-/no^  Ridgc 


^COroes'fvip  ■■    Pufcfte  Co 


SvidMano,       .  .     . 
Wuynciil>'g  llmnt'e, 

SniirtMnna, 


2  Prrr>j  fwja    F^•wet^c  Co 


ConoealMl  from  blU- 


Cluy, 

Srwirktrg  roat  bed, 
Bnnrl.v  slmlfh 
FliliiMl  llinAtona, 

SiMllC. 

JtciUioui  rutfl  bed, 

Cliiv, 

niiiiiiono  llmcsione, 


Siindy  Hliulo, 
ItHabvrp  coal  ted, 

L-llllMlOnO  HMDi  . 


PilUburg  coat  bed. 


5  Browosvitletvvf?-  f^icHcCo 


'  H'ayntafi'ff  coal  bed, 

&uiily  (linlo, 

Ml.  Vfh'it  ounl  bod, 
^V  burn  lltiiiMluiiu, 
8li'luti<laliiUyHinil- 


siuj^oiin 


II  nil  KinrUluiie 


riiiiouilcil,    ,  , 

IJllKMUIIO,  ,    , 

Umuigilcil,    . 
Cl:iy  Hluilc 

I'liiuo  or  tbo  Sewick- 
Irq  euat  bed,    .   . 

Snndy  qliula  nnd 
Hdijgy  KindsIODO, 

I-iHlitHit    lluiestona, 


rnubarg  coal  bed. 


4  Lu2.crr)e"fvv|DFivtfric  Co 

rr)ononi^Ah«U  River  tt)ti.Fr*e«ienc*i. 


Sh'lnnd  Shalyauid- 

AV'sburg  llmcsume, 
Snndy  Bhiiles,  Imp. 

PluoO  of  Unionloiea 

cual  bed, 
Unlonl'n  Uiiidvtone, 

Concealed, 


J  Greal  Llniotone, 


Flahpoi  Umestone, 

Sandy  iholo, 
tledttont  coal  bed. 

Sandstone,  PJtiHb'g, 

Pilltburff  coat  bed, 

,ToUl,  ..1.^. 


5  ^erro^p"^^|3    Srowrji  Kur? . 


VT'ib'ff  "a"  coal  beti 
Waynpsbun;   wnd- 


ConCfHlcd,  , 

LiHIi   ll'aynetburg 

emil  bail, 
Waburi;  hmcuone, 

Sillily  MiidMoni^ 
l.iiiii-Kliiiik;.  . 

(.-|'i(.ii(t>ri'i>ru.r/I.ed 
Im|ieriectly«x|H«'d 


Doi^bir  Furo-acc. 


■Vdl 


d' InvilUers.]    Westmoreland  and  eayette  cos.        2491 


The  Valley  mine  shows  (plate  489  fig.  6)  section  and 
analysis  as  follows : 


rCoal 

0'  10"  1 

Slate 

0'  11" 

Hoof    division 

Bone  coal 

0'  10" 

Slate 

0'2" 

.  Bone  coal 

0'  10" . 

Main  clay  parting 

Bone  Coal 

0'  11'' 

(OoaC 

3'0" 

Slate 

0'  Of" 

Lower  division 

Coal 

1'  11'' 

Slate 

O'i" 

.Coal 

3  2" 

3' 7" 


I'O" 


8' 4" 


Analysis.* 

Water 

.650 

Volatile  matter 

32.050 

Fixed  carbon 

62.550 

Sulphur 

.400 

Ash 

4.350 

In  Dunbar  twp.  three  small  patches  of  the  Upper  Bar- 
rens on  either  side  of  Oppossum  run  carry  the  section  to 
750'  above  the  Pittsburgh  coal;  but  everything  above  the 
Uniontown  coal  is  poorly  exposed.  Along  Dickinson' s 
Mill  run  the  western  outcrop  is  indented  and  the  Pitts- 
burgh coal  exposed  for  two  miles,  from  whence  it  crops 
along  the  river  nearly  to  Broadford. 

In  the  vicinity  of  New  Alexandria  at  the  Clarissa,  Nellie^ 
Paul  and  Fort  Hill  works  the  lower  division  is  exposed 
from  6'  to  9'  thick,  with  roof  coal  3'  8";  main  claj'  0'  5"  and 
lower  division  8'  0",  with  benches  of  4'  0",  1'  8" 'and  2'  4'', 
the  bottom  2'  showing  binders,  not  persistent. 

The  Adelaide  mine,  facing  the  river,  a  short  distance 
east  towards  Broadford,  shows  a  fair  type  of  this  TougJi- 
ioglieny  river  district  as  follows  (plate  489  fig.  7) : — 
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*  Furnished  by  H.  O.  Frick  Coke  Co.  and  J.  S.  Cary,  Chemist.  This 
analysis  can  hardly  be  called  typical  of  the  region,  especially  in  the  consti- 
tutents  of  sulphur  and  ash,  both  of  which  will  average  nearly  twice  as 
high. 
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Numerous  openings  show  along  the  eastern  outcrop,  from 
Gonnellsville  to  Mt.  BraddocJc,  the  workable  portion  of  the 
bed  varying  from  8'  to  9'.  These  are  the  Trotter,  Wheeler, 
Morrell,  Uniondale,  Leisenring  No.  1,  Great  Bluff,  An- 
chor, Mahoning,  Atlas,  Hill  Farm,  Monarch,  Leisenring 
No.  3  and  Parrish. 

Average  sections  at  three  of  these  plants  show :  (See 
plate  489  figs.  8,  9  &  10.) 
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2'0" 

Lower    . 

Slate 

OT 

g.  2"    Sl^te 

OT 

9' 45' 

Bone 

0  J" 

Division 

Coal 

o;  2" 

Coal 

0-  2i" 

Coal 

2' O'- 

Slate 

o'  04" 

Slate 

0'  or' 

Slate 

er 

Coal 

2' 4" 

Coal 

3'0" 

Coal 

3'0" 

0'  10" 


1-9'  2i" 


The  Hill  Farm  opening  of  the  Dunbar  Furnace  Co.,  ren- 
dered famous  by  the  disastrous  fire  of  June  16,  1890,  is 
mined  entirely  for  the  use  of  the  furnace.  The  mine  is 
opened  by  two  slopes,  the  Hill  Farm  and  Parrish  or  Fer- 
guson, which  descend  from  the  outcrop  to  a  distance  of 
over  4000'.  A  section  of  the  bed  here  shows  a  lower  divi- 
sion of  9'  4"  with  the  usual  partings,  and  a  thick  roof  divi- 
sion, badly  cut  up  into  7  or  8  coal  benches,  in  all  7'  10",  but 
largely  slate  and  thin  bands  of  impure  bony  coal. 

Leisenring  No.  ri  shaft  of  the  Frick  Coal  Co.,  near  the 


*H.  C.  Frick  Coke  Co. 

t  M.  J.  Moore  ;  Cambria  Iron  Co. 
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centre  of  the  basin  at  the  head  of  Henshaw' s  run,  shows  the 
character  of  the  coal  to  be  verydifferent,  as  follows : 


'  Bone  coal 

0'9" 

Roof  Division  {  Slate, 

0'4" 

[    Coal 

1-6" 

a  clay  parting 

•  Coal 

3'0" 

Slate 

0'  Oi 

Coal 

2'0" 

ower  Division  ■ 

Slate 

0'0| 

Coal 

0'2| 

Slate 

O'OI 

.  Coal 

2'  10 

Limestone. 

1. 

7"         ) 

1 
0' 

10" 

■  8' 

2" 

11'  7" 


Here  it  will  be  seen  that  the  roof  members  have  declined 
in  total  thickness,  while  holding  nearly  the  same  amount 
of  coal  as  at  Dunbar ;  and  while  the  total  lower  division  is 
also  a  foot  thinner,  it  more  closely  represents  the  average 
character  of  the  bed  than  the  Dunbar  section.  (Section  on 
plate  489  fig.  11.)  * 

The  limestone  above  the  coal  has  been  largely  quarried 
at  Dunbar  for  flux,  the  Great  Limestone  showing  55'  thick, 
but  a  variable  mass  of  limestone  and  shale,  many  layers 
being  argillaceous.* 

On  this  same  property  the  Dunbar  Co.  formerly  mined 
the  Pittsburg7i  group  of  ores,  the  section  being  as  follows  : 


Pittsburgh  coal  bed 

— 

r<Jiay, 

2' 

Ore, 

0'  11" 

Black  clay, 

3" 

Ore, 

3"— 4 

Upper  Fart  Barren  Meas- 

Bituminous shale, 

I'O" 

ures  No.  XIV. 

Clay  with  flag  ore, 

I'O" 

"Pittsburgh  iSeries." 

Clay  with  lump  ore, 

0'3' 

Bituminous  shale, 

■V2'' 

Flag  ore. 

0'  1" 

Not  exposed, 

16'  0" 

Limestone, 

20'  0" 

*The  Sewickley  coal,  double  and  3'  to  4'  thick,  occurs  15'  lower;  interval 
shale  :  then  25'  of  shale ;  Redstone  coal  V  and  limestone  10' ;  20'  of  shale  ;  3' 
of  coal  underlaid  by  clay  and  limestone  2';  25'  of  shale  to  a  1'  coal  bed  and 
then  Pittsburgh  sandstone  and  shale  50  thick  down  to  Pittsburgh  coal.  The 
latter  shows  10  layers  in  roof,  six  aggregating  3'  7'  ;  lower  div.  varies  from 
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The  two  upper  beds  are  the  ores  mostly  mined.  The  top 
bed  ( ' 'Blue Lump'')  averages  35^  to  37^  iron  and  .006^  phos- 
phorus. The  next  two  {Condemned  Flag  and  Big  Bottom) 
beds  yield  28^  to  32^  iron,  and  more  phosphorus  and  silica. 

North  and  South  Union  twps.  embrace  an  important 
block  of  the  Pittsburgh  coal  and  Upper  Productiw  Meas- 
ures extending  for  a  distance  of  2i  to  3  miles  north  and 
south  of  Uniontown,  west  to  Jenning's  run*  and  east  to 
the  S.  W.  Penna.  R.  R.  One  little  patch  of  the  Upper 
Barrens  caps  the  ridge  east  of  the  county  seat. 

The  principal  mines  of  this  area  ^re  the  Percy,  Youngs- 
town,  Lemont  JVos.  1  and  2,  Stewart,  Crossland  and  Leith 
along  the  eastern  outcrop  and  the  Moment  Hope,  C7iester  and 
Oliver  on  the  western  outcrop  and  in  the  basin  north  of 
Uniontown, 

At  Uniontown,  the  Uniontown  coal  got  its  name  from  its 
good  exposure  in  the  cement  quarries,  showing  mainly  two 
benches  of  1'  5"  thick  separated  by  mixed  coal  and  clay  4". 
The  coal  is  inferior.  Its  limestone  10'  thick,  and  4'  6"  be- 
low the  coal,  has  been  quarried  for  cement  and  has  obtained 
a  considerable  reputation  from  its  use  in  the  locks  of  the 
Monongahela. Navigation  Co.  The  coal  is  opened  in  various 
parts  of  this  region,  but  generally  worthless.  The  SewicTc- 
ley  coal  is  4'  10"  thick  east  of  Uniontown  and  quite  good. 

North  and  south  of  Uniontown  on  the  eastern  outcrop 
the  Pittsburgh  coal  is  opened  at  many  places  with  a  lower 
division  averaging  8'  to  9'. 

The  Lemont  Furnace  opening  (plate  489,  fig.  12)  on 
Shutes  run,  worked  for  many  years  by  Ewing,  Boyd  &  Co., 
is  typical  of  the  region,  showing  roof  division  3'  7"  ;  main 
clay  0'  2"  ;  lower  division  8'  11",  broken  by  thin  partings 

9'  to  10',  much  troubled  by  swells  in  underolay,  -which  sometimes  cut  out 
coal  for  5',  or  up  to  bearing-in.  The  quality  however  is  excellent.  To  the 
south  the  lower  div.  of  Great  Limestone  is  66'  thick  with  three  layers  of 
limestone  15',  8'  and  16',  separated  and  limited  above  and  below  by  shale. 

*  Along  Jenning's  run  on  properties  formerly  owned  by  Messrs.  Fuller, 
Gaddes  and  the  Swan  heirs,  Pittsburgh  coal  shows  roof  div.  almost  5'  thick, 
chiefly  clay  and  thin  bands  of  worthless  coal.  The  lower  div.  is  in  six 
benches,  2'  4",  1'  3",  2'  0",  0'  8",  1'  4"  and  1'  6".  Coal  soft  and  clean,  but  for 
these  very  thin  partings. 
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1' 
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into  four  benches  of  3'  5",  1'  7",  0'  6"  and  3'  3",  each  of 
which  contains  thin  binders  which  are  not  persistent. 
About  18"  on  top  is  left  in  for  support  to  roof  ;  the  balance 
is  all  removed  in  mining  and  converted  into  coke.  The 
Sewiclcley  coal  bed  is  found  here  5'  thick  ;  the  underlying 
Fishpot  limestone  quarried  for  flux  ;  the  Redstone  coal 
■0'  6"  and  two  siliceous  layers  of  the  Great  Limestone.  The 
Pittsburgh  sandstone  is  40'thick. 

The  Leith  mine,  south  of  Uniontown,  shows  a  still  further 
variation  from  the  normal  section,  as  follows  (plate  489, 
fig  13) :- 

Voal, 

Slate, 

Bone  eoal, 
y  Slate, 

Main   Clay  Parting  Voal  and  Slate 0'  11"       \.  W  1\'' 

(  Ooal, 

Slate, 

Ooal,  ^ 

Slate, 

Voal, 

Slate, 

Voal, 

Fire  clay. 

Along  the  National  road,  on  the  western  outcrop  the 
Pittsburgh  coal  shows  roof  division  2'  6";  main  clay  1'  2' 
and  lower  division  8'  6",  with  six  bands  2'  10",  1'  2'',  1'  0", 
€'  4 ',  1'  3"  and  2'  0"  thick,  with  thin  partings,  mostly  car- 
bonaceous clay  or  bone  coal.  The  lower  bottom  is  soft  and 
holds  pyrite  and  is  not  removed  in  mining. 

In  Georges  twp.  next  south  the  Waynesburg  coal  is 
reached  in  a  few  hill  summits  along  the  S.  Union  line,  and 
•quite  a  complete  section  of  the  Upper ^Productitie  Measures 
was  compUed  between  the  township  line  and  Smithfield 
(See  plate  494,  fig.  1    ). 

There  are  several  bands  of  limestone  above  the  SewicTcley 
coal,  the  latter  showing  two  benches  4'  1"  and  1'  7"  thick 
separated  by  1"  of  clay.  The  coal  here  is  good  fuel,  but 
burns  away  rapidly,  leaving  a  bulky  ash  and  said  to  con- 
tain considerable  pyrite.  It  has  also  been  worked  exten- 
sively at  the  head  of  Yorks  run,  in  places  5'  8".    The  Pitts- 
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hurgh  coal  rides  on  to  the  Fayette  axis  in  this  township 
and  spreads  east  to  the  S.  W.  Penna.  R.  R.  and  Fairchance, 
though  its  two  opposing  outcrops  converge  towards  Smith- 
field  *  where  it  has  only  70'  of  cover. 

Towards  Fleatown  in  the  north-west  corner  the  bed  is 
opened  in  numerous  pits,  always  of  excellent  quality,  and 
thence  along  the  western  crop  to  within  a  short  distance  of 
Smithfield. 

The  Kyle  mine  perhaps  best  illustrates  the  character  of 
the  bed  in  this  part  of  the  field,  the  section  being  as  fol- 
fows  (plate  489,  fig.  15):— 


Roof  Division  <  f}^^f' 
Coal, 


Coal, 

Bone  coal, 
Slate, 
Coal, 


"I 


Main  Clay  Parting 


Lower  Division 


Coal, 
Coal, 
Slate, 
Coal, 

(•  Coal, 
Slate, 
Coal, 
Slate, 
Coal, 
Slate, 
Coal, 


0'  9i" 
V  If 
0'  81'' 
0'  4" 
1'6'' 
0'  2|" 
0'2'' 
0'  61" 
0'2" 
0'2f'  J 

1'  9^' 
0'  01" 
1'  10" 
O'Oi' 
0'4" 
0'  01" 
3' 6" 


}  5' 91 


0'  li"        >  13'  61' 


!■  VT 


Fireclay, 

In  SpringMll  twp.  the  SewicTcley  coal  bed  85'  to  100' 
above  the  Pittsburgh  coal  is  the  highest  stratum  of  the 
Upper  Productive  Measures  exposed,  and  through  a  large 
area  the  Pittsburgh  coal  has  but  little  cover,  spreading  over 
the  sinking  Fayette  axis  into  the  Lisbon  trough  (Plate 
486).  A  detached  area  of  the  Pittsburgh  coal,  with  very 
irregular  outline,  crowns  the  summit  of  the  high  ridge  be- 


*At  Smithfield,  Caldwell's  opening  shows  roof  div.  i'  9",  main  clay  4"  to 
6"  and  lower  div.  7'  4"  to  8'  0".  At  Fairchance  on  eastern  outcrop  the  bed  is 
exposed  for  ^rd  of  a  mile,  and  has  been  extensively  worked  for  the  furnace. 
Its  roof  member  is  4',  with  usual  clay  and  shale  partings;  ixiain  clay  2'  6"  and 
lower  div.  9'  1",  broken  into  six  well  defined  benches  of  2  1",  0'  8'',  0'  4", 
1'  2",  0'  10"  and  4'  0",  with  pyritous  partings  but  excellent  coal. 
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tween  Georges  creek  and  the  Cheat  river  at  elevations  of 
1050'  to  1170'  A.  T.,  while  south  of  the  river  there  is  still  a 
good  body  of  coal  extending  into  West  Virginia. 

The  iiturgis  opening,  1  mile  south  of  Georges  creek,  shows 
the  Pittsburgh  coal  with  a  roof  division  of  4';  main  clay  6" 
to  8''  and  lower  division  8'  6''.  The  upper  division  has  two 
layers  of  coal,  2'  and  1'  thick  separated  by  1'  of  shale.  The 
lower  division  has  ten  small  clay  partings,  from  i"  to  1' 
thick,  all  of  which  carry  sulphur.*  The  coal  benches  are 
all  good. 

On  the  Brooks  farm  near  Cheat  river,  the  divisions  are  3', 
0'  2"  and  8'  4".  The  lower  division  here  also  carries  num- 
erous clay  or  mineral  charcoal  partings. 

West  of  Morris  cross-roads  there  are  numerous  openings 
on  both  sides  of  the  road,  showing  section  quite  similar,  as 
follows  :  roof  division  2';  main  clay  0'  2";  lower  division 
8'.  Some  of  these  pits  take  out  the  entire  seam,  but  the 
usual  yield  is  about  7'  6",  leaving  some  of  the  bottom 
coal  in. 

iVb.  XV  in  the  Greensburg  Basin  of  Westmoreland 

County. 

This  irregular  shaped  basin  encloses  an  area  of  the  Pitts- 
burgh coal  and  Upper  Productive  Measures  between  the 
Loyalhanna  creek  and  the  County  Home  south  of  Greens- 
burgh  about  12  miles  long  and  3  miles  wide  at  its  broadest 
point,  narrowing  at  either  end.  North  of  the  Loyalhanna, 
which  cuts  into  the  Barren  Measures,  there  is  a  separate 
area  of  about  5  square  miles  of  the  Pittsburgh  coal,  with 
three  detached  outliers  in  which  no  commercial  mines  are 
worked,  beyond  which  north  to  the  Conemaugh  river  only 
the  Barren  Measures  exist.  Plate  495  shows  the  outcrop 
limits  of  the  coal  field,  a  vertical  section  of  the  coal  meas- 
ures and  12  columnar  sections  of  the  Pittsburgh  coal. 

A  large  part  of  the  coal  area  in  the  Grreensburg  basin 
is  yet  in  the  hands  of  private   owners  ;  still  large  tracts 

*  Report  K  2  page  134. 
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are  controlled  and  mined  by  the  Carbon,  Greensburg  and 
Hempfield  Coall  Cos.  in  the  southern  end ;  the  Jamison 
Coal  Go.  along  the  eastern  side  and  the  Alexandria  Coal  Co. 
in  the  north  end,  while  compact  bodies  of  excellent  coal 
land  are  awaiting  development  on  the  west  side,  owned  by 
Mr.  E.  J.  Berwind  and  Messrs.  Coulter  and  Huff,  north  of 
"the  Penna.  R.  R.  In  all  this  area  the  Pittsburgh  coal 
varies  but  slightly,  the  averages  being  as  follows  : 


Hempfield  twp.,  west  side, 
Hempfield  twp.,  east  side, 

Salem  twp., 

Derry  twp. 


Top 
Coal. 


i>  10" 
0'  4" 
2'  5" 
0'  6" 


Main 
Clay. 


1'  8" 
0'  6" 
1'  2" 
1'  0" 


Bottom 
Coal 


7'  10" 
7'  8" 
7'  7" 
6'  0" 


Coal  in  Roof 
Division. 


2'  1" 
0'  4" 
1'  5" 
0'  6" 


The  roof  division  is  thin  on  the  east  side,  but  always 
quite  thick  on  the  west  side  ;  but  as  it  never  yields  commer- 
cial coal,  it  is  of  more  importance  to  note  the  constancy 
and  value  of  the  Lower  Division.  Here  the  upper  bench 
or  breast  coal  is  usually  without  partings;  but  at  some  of 
ihe  pits  on  the  east  side  a  parting  does  occur,  which  as 
already  seen,  sometimes  divides  this  bench  in  half  in  the 
Blairsville  basin  to  the  east. 

The  coal  itself  in  this  basin  is  harder  than  in  the  Blairs- 
ville trough,  and  while  a  first-rate  all-around  fuel,  it  is  not  so 
good  for  coking  as  the  Blairs-oille  (Connellsville)  basin  coal 
nor  for  gas  making  as  the  Lisbon  (Irwin)  basin  coal.  Physi- 
cally and  chemically  it  occupies  an  intermediate  position  be- 
tween the'best  coking  coal  and  the  best  gas  coal  of  the  State, 
while  its  fuel  has  been  sparingly  utilized  for  both  purposes, 
there  being  300  Bee-hive  ovens,  a  coke  crusher  and  an  ex- 
tensive plant  operated  at  the  Crabiree  mines  of  the  Alex- 
andria  Coal  Co.  in  the  north  end  of  the  basin. 

Hempfield  twp.  covers  tne  southern  end  of  the  basin, 
and  a  vertical  section  of  the  group  at  Greensburg  (Plate 
495)  answers  well  for  this  district.  The  coal  bed  160'  above 
the  "Pittsburgh  coal  is  thoroughly  persistent,  though  usually 
a  mass  of  carbonaceous  shale  holding  a  thin  seam  of  coal. 
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In  the  160'  above  it  there  are  no  less  than  five  bands  of 
limestone  2'  6'',  25',  8',  9'  and  12'  thick,  seen  in  the  tunnel 
outs  of  the  P.  R.  R.  and  S.  W.  P.  R.  R.  Some  of  them 
are  quarried,  but  the  25'  bed  yields  an  impure,  somewhat 
ferruginous  rock,  and  contains  a  good  deal  of  clay.  The 
balance  of  this  upper  section  is  shale.  In  the  lower  half, 
mostly  shale,*  there  is  a  26'  limestone  mass  near  center, 
commercially  worthless  but  very  persistent,  consisting  of 
a  very  coarse,  ferruginous  limestone  and  calcareous  clay. 
The  lower  45'  shale  mass  contains  two  thin  streaks  of  coal, 
often  seen  through  the  basin,  generally  as  a  single  bed  2' 
thick.  The  Pittshurgli  coal  everywhere  presents  a  good 
mining  section,  its  lower  member,  beneath  the  main  clay, 
being  alone  worked. 

At  the  Greenshurg  Coal  Go's,  mines,  south  of  the  rail- 
road, it  shows  a  roof  division  of  3';  main  clay  parting  3' 
to  1"  and  lower  division  6'  9",  containing  benches  of 
breast  coal  4'  1'';  bearing-in  3'';  brick  coal  1'  7'' and  lower 
bottom  1'.  Sulphur  bands  occur  occasionally,  and  though 
the  coal  is  of  excellent  quality,  it  is  quite  brittle.  The 
lower  bottom  bench  is  always  poor  ;  and  clay  veins  are 
also  met  with.f 

On  the  western  outcrop  openings  occur  on  the  Kuhns, 
Lindsay  and  Shelly  farms,  where  the  roof  members  have 
swelled  to  4'  IQ''  with  five  clay  and  coal  partings;  main  clay 
1'  6"  and  lower  division  7'  10'',  of  which  the  breast  coal 
shows  5',  the  bearing  in  and  partings  4''  and  brick  and  bot- 
tom coals  2'  6".  Numerous  other  openings  in  this  township 
show  slight  variations;  but  the  above  may  be  taken  as 
typical. 

Salem  twp.  comprises  the  upper  half  of  the  basin,     A 

*The  Pittsburgh  sandstone  over  the  coal  is  all  shale  in  this  basin. 

t  J.  Rugh's  mine  towards  Pleasant  Unity  shows  roof  div.  3'  4"  to  5'  8" 
carrying  three  bauds  of  coal;  main  clay  varies  from  2"  to  2'  and  lower  div. 
•6'  6",  with  benches  of  4',  3",  8"  and  1'  6".  Along  railroad  near  Georges 
Station  additional  variations  are  noted,  upper  div.  only  3";  main  olay6"  and 
lower  div.  7'  8',  with  benches  2',  2'  6",  3",  10",  7}^"  and  1' 3",  both  breast  and 
lower  bottom  holding  thin  partings,  the  breast  coal  parting  being  rarely 
present.  ' 
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number  of  openings*  have  been  made  on  both  outcrops, 
that  of  Mr.  Homers,  on  the  west  crop  being  as  follows, 
and  is  typical  for  that  side  :  roof  division  2'  5";  main  clay 
1'  2";  lower  division  7'  7",  with  benches  of  4'  1",  3'',  8"  and  V 
8".  The  coal  is  clean,  brittle  and  shows  pyrites  in  lumps 
when  at  all. 

The  Alexandria  Coal  Go's.  OraMree  mine  is  the  largest 
operation  on  the  east  outcrop  and  one  of  the  most  exten- 
sive in  the  basin.  The  roof  division  is  here  V  0",  main 
clay  4''  and  lower  division  6'  v?ith  benches  of  4'  2",  4", 
9"  and  9"  to  V  5'';  the  bottom  as  usual  impure.  The  com- 
mercial portion  of  the  bed  yields  5'  6"  to  6'  0"  of  coal, 
of  which  about  6"  to  9"  of  bottom  coal  is  raised.  The 
breast  coal  carries  2'  of  hard  cubical  coal  on  top,  the  bal- 
ance being  more  brittle,  falling  into  slack  and  used  at  the 
coke  ovens,  t 

North  of  the  Loyalhanna  the  continued  north-east  rise  of 
the  basin  carries  the  Pittsburgh  coal  into  the  hills.  On  tlie 
eastern  side  of  the  main  area  the  coal  is  mined  by  Patter- 
son, Elder  and  others,  the  roof  division  only  2"  thick;  main 
clay  1'  6''  and  lower  division  5'  10".  The  breast  coal  is  3'  2" 
and  the  brick  and  bottom  together,  without  parting,  show 
2'  4".  No  clay  veins  occur  here  and  horsebacks  are  rare; 
the  main  clay  parting  however  is  sometimes  only  1''  thick. 
The  upper  (breast)  bench  is  thinner  here  than  usual,  show- 
ing elsewere  4'  &'. 

On  the  western  outcrop  openings  occur  on  the  Parr,  An- 
derson and  Seanor  farms,  the  structure  on  the  W.    Seanor 

«  The  S.  U.  Kepple  farm  shows  tenches  in  lower  div.  4'  4",  4",  7"  and 
1'  2",  all  of  which  except  the  bottom  4"  is  mined  in  this  country  bank 
though  good  practice  would  probably  leave  at  least  a,  foot  of  bottom  un 
touched,  giving  5'  6"  of  commercial  coal. 

f  The  entire  seam,  as  mined,  yields  about  2-5ths  nut  and  slack  over  a  14" 
screen,  and  3-5ths  lump  coal,  which  is  sometimes  crushed  for  an  additional 
oven  supply.  Of  the  coke  passed  to  the  crusher  there  is  a  loss  of  about 
12}4%,  the  balance  yielding  a  proportion  of  3  tons  egg  size,  3  of  stove  and  1 
each  of  nut  and  dust.  Page  plate  495  shows  additional  sections  at  the  Cook, 
Shields  and  Allsworth  pits,  with  breast  coal  4'  2"  to  4'  4^";  bearing-in  and 
slates  4|"  to  S%"  and  bottom  coal  of  about  1'  3",  of  which  from  6"  to  9"  are 
mined. 
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being  peculiar  as  follows:  main  clay  V  6";  lower  division 
r  11",  with  benches  4' 11'';  bony  coal  1";  coal  3";  coal  10"; 
brick  coal  6"  to  8"  and  lower  bottom  1'  4";  gradually  break- 
ing up  to  its  condition  on  the  north  side  of  the  Conemaugh 
in  Indiana  Co. 

No.  XV  in  the  Lisbon  {Irwin)  Gas  Coal  Basin*  in  West- 
moreland   Co. 

This  wedged-shaped  basin  is  about  22  miles  long,  between 
Beaver  run  and  the  Youghiogheny  river;  10  miles  wide  in 
the  latitude  of  the  latter,  5  miles  along  the  Penna;  R.  R. 
and  narrowing  down  to  a  point  along  Beaver  run  (see 
plate  496  showing  limits  of  basin,  and  six  columnar  sec- 
tions in  extreme  north-east  end). 

The  entire  Upper  Productive  group  shows  at  but  four 
places  between  the  Penna.  R.  R.  and  the  Youghiogheny 
river,  where, as  many  patches  of  the  overlying  Upper  Bar- 
ren Measures  still  exist,  and  not  anywhere  north  of  the 
railroad.  The  average  interval  between  the  Wayneshurg 
coal  and  the  Pittsburg  coal  is  about  350'  to  370',  but  still 
greater  towards  the  south. 

The  Waynesburg  coal  on  top  is  generally  thin  but  per- 
sistent, 3'  thick  in  S.  Huntingdon  and  still  thinner  north- 
east.    The  Little  Waynesburg  coal  is  separated  from  the 

*This  special  district,  embracing  parts  of  Franklin,  Penn,  North  Hunting- 
don, Hempfleld  and  Sewickley  twps.  of  Westmoreland  Co.,  is  difficult  to 
limit  either  graphically  or  geologically.  It  joins  the  northern  end  of  the 
great  Waynesburg  basin  of  the  south-west  and  is  very  well  defined  north 
of  the  Youghiogheny  river  and  confined  between  two  straight  anticlinals, 
the  Peters  Greek — Roaring  Bun — Murraysville  axis  on  the  west  and  the 
Orapeville — Saltsburg  axis  on  the  east.  But  south  of  the  river  the 
Waynesburg  axis  Jgradually  develops,  apparently  out  of  the  very  trough 
of  the  basin,  and  increasing  in  strength  towards  Bellevernon  on  the  Mouon- 
gahela,  sub-divides  the  Trwin  basin  to  the  south-west  into  the  Waynesburg 
a.n&  Lisbon  basins.  Geologically  this  Irwin  basin  continues  to  the  Cone- 
maugh and  beyond  and  far  to  the  south-west;  but  the  trade  name  of  the 
"  jrwiw  or  Westmoreland  Gas  Coal  Basin"  still  firmly  clings  to  that  por- 
tion of  the  trough  limited  by  Beaver  run  on  the  north-east  and  the  Yough- 
iogheny river  on  the  south-west,  and  between  the  Saltsburg  and  Murrays. 
ville  axes  enclosing  the  typical  gas  coal  area  of  the  state,  whose  coal  is  not 
excelled  for  gas  making  in  the  Appalachian  region,  and  forms  the 
standard  for  all  snch  coals. 
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upper  bed  by  about  20'  of  thin,  flaggy  sandstone.  In  West- 
moreland Co.  it  is  merely  a  black  shale.  The  Waynesburg 
limestone,  beneath  the  last  little  coal,  is  persistent  through- 
out the  Lisbon  basis,  10'  thick  in  Kostraver;  7'  in  S.  Hunt- 
ingdon; 5'  thick  in  Hempfield  and  N.  Huntingdon,  and  7i' 
inPenn  twp.,  which  seems  to  limit  its  extent  northwards. 
Between  it  and  the  Uniontown  coal  below  the  rocks  are 
mainly  sandstones  and  shaly  sandstones. 

The  Uniontown  coal  bed,  resting  immediately  on  top  of 
the  upper  division  of  the  Great  Limestone,  is  present  in 
the  Lisbon  trough  as  far  north  as  the  Penna.  R.  R.  but  al- 
ways thin  and  of  no  commercial  value. 

The  Great  Limestone  here  shows  considerable  variations 
in  detail  from  its  characteristics  as  displayed  in  Greene  and 
Washington  Cos.  In  the  southern  portion  of  the  Lisbon 
trough,  in  this  county,  it  forms  a  marked  and  readily 
recognized  stratum  in  the  measures  as  far  north  as  the  N. 
Huntingdon  line  :  but  followed  northwards  to  the  rail- 
road, it  becomes  shaly  and  disappears,  considerably  de- 
creasing the  interval  between  Uniontown  coal  and  the 
lower  division  of  the  Crreat  Limestone.  The  lower  division* 
of  this  Great  Limestone  attsdns  its  greatest  development  in 
this  trough,  and  extends  as  far  north  as  the  lowest  member 
of  the  group — the  Pittsburgh  coal  bed.  However  it  loses 
its  distinguishing  characteristics  northwards,  and  beyond 
the  Penna.  R.  R.  its  variations  in  size  and  quality  are  sud- 
den and  extensive. 

The  Sewickley  coal  bed,  beneath  the  above  described  lime- 
stone, is  readily  traced  in  the  Lisbon  trough  as  far  north  aa 
the  Sewickley  creek,  but  beyond  that  its  position  is  uncer- 
tain. It  is  here  always  a  rich  bituminous  shale  rather 
than  a  coal  bed, from  3"  to  2'  thick,  though  obtaining  consider, 
able  importance  as  a  coal  bed  further  south,  in  Payette  Co. 

*0n  the  Payette  line  about  55' thick,  and  at  Markle's  mill,  on  Sewickley, 
more  than  70'.  In  the  Youghiogheny  shaft  of  Penn  Gas  Coal  Co.  only  15 
thick,  and  along  Penna.  R.  R.  12'  in  cut  near  Shafton;  7^'  in  Westmoreland 
Coal  Go's,  shaft  near  Manor  station;  and  28'  in  railroad  cut  nearby.  In  a, 
boring  north  of  railroad;20'  thick,  and  hereabouts  100'  above  the  Pitisburgh 
coal  bed. 
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The  FtsTipot  limestone  occurs  below  the  Sewickley  coal, 
with  which  its  relations  vary  considerably  in  the  Lisbon 
basin.  Its  occurrence  north  of  the  Youghiogheny  river  is 
uncertain  and  excessively  irregular,  being  present  on  the 
east  side  of  the  basin  as  far  as  Sewickley  creek;  but  it  dis- 
appears on  the  west  side  before  reaching  Rostraver  two. 
In  S.  Huntingdon  twp.  it  is  fully  20'  thick,  and  a  limestone 
of  grea-t  purity. 

The  Redstone  coal  bed*  extends  as  shale  or  coal  well  be- 
yond the  Penna.  R.  R.  It  is  4'  thick  oil  the  Youghiogheny 
and  Sewickley,  but  thins  to  3'  6"  before  reaching  the  Little 
Sewickley  creek.  On  the  Penna.  R.  R.  it  shows  1'  to  3' 
thick,  at  about  80'  above  the  Pittsburgh  coal,  and  was 
identified  as  far  north  as  the  Preeport  road  in  Washington 
twp. 

The  PittsburgTt,  coal  bed  at  the  base  is  everywhere  a 
large  and  merchantable  seam,  of  great  regularity  and  free- 
dom from  faults.  At  least  at  most  localities  in  this  trough 
the  roof  is  good  and  troubles  few  in  number.  Horsebacks 
occasionally  occur,  most  troublesome  along  the  Penna.  R. 
R.,  where  the  overlying  Pittsburgh  sandstone  not  only 
cuts  out  an  enormous  amount  of  coal  but  injures  the  qual- 
ity of  the  coal  for  a  considerable  distance  on  either  side. 
Clay  veins  are  of  frequent  occurrence,  some  of  them  wide 
and  of  great  length.  They  also  usually  cause  a  deteriora- 
tion in  the  adjoining  coal  bed.  The  bed  is  continuous  un- 
der the  Youghiogheny  river,  Sewickley  creeks  and  the 
Penna.  R.  R. ;  but  northward  its  outcrop  is  deeply  serrated 
and  broken  down  by  every  stream  which  crosses  the  trough, 
and  the  coal  occurs  in  patches  along  the  margin,  of  the  field 

*Mined  to  a  limited  extent,  for  local  use,  in  Rostraver,  S.  Huntingdon  and 
Sewickley  twps.;  while  neither  very  sulphurous  or  dirty,  it  is  seriously 
troubled  by  cZay  sjeins  and /jorseftacA;*,  rendering  it  a  treacherous  mining 
bed.  Beneath  this  coal  thin  limestone  is  frequently  found,  of  uncertain 
and  irregular  occurrence  in  the  basin  in  Westmoreland  Co.  It  has,  how- 
ever been  identified  at  various  points  between  the  Youghiogheny  and  New 
Salem.  Interval  between  Redstone  and  Pittsburgh  coals  varies  consider- 
ably throughout  district,  but  through  Lisbon  basin,  in  Westmoreland  Co., 
the  gap  is  largely  made  up  of  shaly  and  flaggy  sandstones,  some  carbona- 
ceous shale,  and  in  places  an  intermediate  thin  coal. 
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yet  everywhere  maintaining  the  characteristics  of  siructure 
it  shows  in  the  Pittsburgh    region  proper  (see  plate  497.) 

In  this  basin  (geologically)  the  coal  is  carried  northward 
across  Beaver  run  in  an  irregular  lozenge-shaped  area 
largely  owned  by  the  Saltsburg  Coal  Go.,  and  across  the 
Conemaugh  into  the  Elders  Ridge  region  of  Indiana  and 
Armstrong  Cos.,  already  described.  The  structure,  is  curi- 
ous as  will  be  noted  by  reference  to  the  tide  elevationB  of 
the  Pittsburgh  coal  at  different  points  in  the  basin  (plate 
496). 

The  trough  enters  on  the  north-east  along  Thorn  run  and 
keeps  a  pretty  straight  line  for  Manor  station  on  thePenna. 
R.  E.,  dividing  the  basin  into  two  unequal  halves,  the 
west  half  the  larger.  Here  it  trends  more  south-west  until 
approaching  the  Little  Sewickley  .it  is  abruptly  offset  to 
the  east,  extending  in  a  more  southerly  direction  to  Big 
Sewickley  creek  near  Markle's  mill  where  it  again  takes  up 
its  south-west  course  to  the  Youghiogheny  at  Port  Royal. 

The  Waynesburg  axis  scarcely  makes  itself  felt  north  of 
the  river,  the  Pittsburgh  coal  riding  gently  over  its  creast 
as  it  outcrops  along  both  sides  of  the  stream  into  Allegheny 
Co.* 

The  variation  of  average  bed  section  in  this  area  is  as  fol- 
lows: 


S.  Huntingdon  twp. , 
Sewickley   twp.,  .   .   . 
N.  Huntingdon    twp., 
Penn  twp. ,       .   . 

Sdlemtwp. ,      

Loyalhanna  twp.,     .   . 
Indiana  Co.,      .   .  .   . 


Top  coal. 

Main   clay. 

2' 8" 

1  0" 

4'0" 

0'  10" 

2'1" 

I'O" 

3'  0" 

1'3" 

2'0" 

0'  10" 

3'0" 

I'O" 

2'.S" 

0'8" 

Bottom 
coal. 


Coal  in  up- 
per divis- 
ion. 


7' 5" 

5'  10" 

6' 6" 

6'0" 

7' 8" 
8' 6" 
r  1" 


2  0" 
3'  0" 

1'  11" 
3'  0" 
1'  6" 
2    6" 

0'  10" 


*Between  Port  Royal  (where  Pittsburgh  coal  is  200'  below  river  at  606'  A. 
T. )  and  Big  Sewickley  creek  the  basin  rises  slightly  north-east;  it  is  practi- 
cally level  from  here  to  Little  Sewickley  with  the  coal  650'  A.  T.;  but  on 
Penna.  R.  R.  the  coal  in  the  basin  has  risen  to  750'  A.  T.  In  the  next  5 
miles  it  rises  20' per  mile  and  continues  to  rise  rapidly  to  the  north-east 
limit  of  the  field  on  Beaver  run  6  miles  further  (75'  per  mile)  where  it  is 
well  above  dramage  at  over  1300-  A.  T. 


Plate  4-97. 

JC^^y  JTlononQshcIa  hivcr  Scries  /n  Wcsfmorcbnc/  Cb- 
\lerhc3 1  Sections  ofihc P/H^burQh  Co^/  i/sbon  B^s/n^ 

I.  Export- njiof    tl^p'talStctio^  ^-JRose      -fRrpti^js^jiCo  iJ^^rlow      fe.tDJoor^is (Jul (p 

W    C  OiUKUg:)     I  rwii)  J/iati-.of      fttjrjtwp.  P<:„9+»-p.  KqrjtBti-  fcr,ri^f. 

Roof  0t.v:  Coi>ceAkd 
? 


■  12-         ^^1^ 

Oo^*?-   Lower  ^ofteiT,  CoAl     Wrel-J   n^t^ed. 

•]J."Clfippl<r      SPtivrj^JslJjICo  9.Urln7cr      loRJvUllIje        lUrslTTjordand     isScwidflty fnirje 

Cojl  Hollow  W.CC  5l)2fK.cc  rr)J<iiso^(iAlci 

-tt.lJlJTOp  N  """i"".'?!.''  '."'•     IwcriSm'^T      H  Hunh^s<lo<;  l«|-      ^idJIrStj         Heml)f.ei«TY.b 

Si 


(JHcm)l17lcSI)if^    MW")  ensbitj     ISRjItorjJnd       i&Q-ottDJnU.     nRotcrteoiJ     i6Paio&J5(5il  & 

OcunCojICo        ').^Jrl'l'<ldkt"'9         fii^l^crhjr,  '  S=«.rtl<iSM. 

Semcticfr»(.     Hcni))[lfld1wf      5:wicKlcijTwf).  5  Huijl-mgdoi?     .SHonhngdorj      VojjghiMhOTii  Rwi' 


Roof- 


d' Invilliers.]    no.  xv  in  lisbok  gas  coal  basin.         2505 

The  roof  coal  is  everywhere  worthless,  and.  there  is  no 
uniform  thickening  of  the  roof  division  northward,  nor  in 
that  direction  any  material  increase  in  the  amount  of  its 
coal. 

The  lower  division  is  generally  characterized  by  the 
same  nnmber  and  arrangement  of  partings*  as  in  the  main 
coal  field  along  the  Monongahela.  The  coal  is  of  excellent 
quality,  the  upper  bench  of  the  lower  division  being  hard 
and  firm,  and  a  rich  gas  coal,  and  is  most  highly  prized 
throughout  the  country  for  its  purity,  general  excellence 
and  the  high  illuminating  power  of  its  fuelf.  (Typical  sec- 
tion of  bed  is. given  on  plate  497  fig.  2). 

The  coal  comes  from  the  mines  in  large  cubical  blocks 
caused  by  its  rectangular  cleavage  planes,  the  main  one  of 
which  is  nearly  vertical,  trending  north-east  and  south- 
west through  the  region.  This  cleavage  or  "face"  of  the 
coal  largely  determines  the  course  of  the  mine  entries,  from 
which  entries  are  turned  at  right  angles  along  the  "butts" 
to  extract  the  fuel.  The  horizontal  planes  of  cleavage  are 
occasionally  marked  by  deposits  of  soft  mineral  charcoal, 
from  V  to  6''  thick  and  the  vertical  planes  by  scale  like  de- 
posits of  calcite.  Sulphur  is  always  present,  generally  as 
iron  pyrites,  in  thin  flakes  and  rarely  averaging  over  .Ifo, 
though  occasionally  rising  to  Ifo.  Out  of  scores  of  analyses 
made  from  the  enormous  shipments  of  the  two  largest  pro- 
ducers in  this  basin — the  Westmoreland  and  Penn  Gas 
Coal  Cos. — the  following  fairly  represents  the  average  char- 


*In  continuation  of  Lisbon  trough  south  into  Nicholson  and  Springhill 
twps.  of  Payette  and  into  West  Virginia  the  bed  changes  somewhat,  and 
structure  partakes  of  Blairsville  trough  character.  Across  the  State  Line 
the  benches  are  as  indefinite  as  they  are  in  the  Connellsvile  or  Ligonier 
basins. 

fH.  C.  Adams  in  pamphlet  entitled  "The  Oas  Coals  of  the  United 
iSiates"  states  that  the  essentials  of  a  good  gas  coal  are:  a  low  percentage 
of  ash,  say  b%;  and  of  sulphur  say  .5%;  a  generous  share,  say  37  to  40%,  of 
volatile  matter,  charged  wiih  rich  illuminating  hydi'ocarbous.  And  it 
Should  yield  85  candle  feet  to  the  pound  carbonized.  It  should  also  be  suf- 
ficiently dense  to  bear  transportation  well,  and  should  possess  coking 
qualities  that  will  bring  from  the  retorts,  after  carbonization,  about  60%  of 
clean,  strong  bright  coke." 
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acter  of  the  Pittsburgh  coal  here,  as  well  as  the  typical  gas 
coal  of  the  country: — 

Westmoreland  Coal  Co.  PennGas  Coal  Co-- 
Water,                                                     1.427  1.280 

Volatile  matter,  37.521  38.105 

Fixed  carbon,  54.921  54.383 

Sulphur,  .713  .792 

Ash,  5.418  5.440 

But  this  standard  of  excellence  is  not  always  maintained 
through  the  entire  field,  nor  in  these  great  mines  them- 
selves. A  suite  of  seven  samples  personally  taken  during 
the  spring  of  1892  at  widely  separated  points  between  New 
Salem  and  West  Newton  showed  extremes  of  water  1.150^. 
and  1.392^;  volatile  matter  33.247^  and  35.530^;  fixed  car- 
bon 55.628^  and  59.040^;  sulphur  .704^  and  1.907^  and  ash 
4.435^  and  7.890^.  A  combination  of  these  7  analyses  gives, 
a  coal  with  the  following  composition  :  — 

Water,  1.223% 

Volatile  matter,  34.309% 

Fixed  carbon,  56.950% 

Sulphur,  1.076% 

Ash,  6.412% 

That  very  great  value  attaches  to  the  coal  in  this  part  of' 
the  basin  is  evidenced  by  the  large  purchases  of  land  here 
in  recent  years  until  at  the  present  time  fully  l^ths  of  the 
entire  area  as  far  south  as  the  Youghiogheny  river  are 
owned  or  controlled  by  large  mining  corporations* 

The  Westmoreland  Shafts  operation,  near  Manor  station 

*Of  which  the  principal  are :  1.  The  Westmoreland.  2.  Penn.  3.  New 
York  and  Cleveland.  4.  Manor.  5.  Shaner.  6.  Ocean.  7.  Lisbon,  8. 
Arona.  9.  Bobbins.  10.  W.  P.  Dilworth  &  Co.  11.  West  Newton.  12. 
Waverly.  13.  Horace  Magee  Trustee.  14.  Claridge.  15.  Youghiogheny 
River.  16.  Sewickley.  17.  Armstrong.  18.  New  York  and  Westmoreland-- 
19.  Youghiogheny  Slope.    26.  Ohio  and  Pennsylvania,    21.  Port  Royal. 

f  In  the  Spring  of  1892,  in  addition  to  a  large  force  of  hand  labor,  this  mine 
-was  using  21  Harrison  machines  (see  plage  498  )  each  averaging  200  square 
feet  per  day,  driven  by  compressed  air  and  under  cutting  4',  sometimes 
cutting  as  high  as  250'  square  teet. 

Various  illustrations  of  mining  machinery,  tools,  tipples,  etc.,  used  in  this 
field  and  in  the  Pittsburgh  region  are  shown  in  plates  498  to  503. 

The  basin  lies  still  to  the  west  of  the  shaft  and  mining  has  been  conducted 
on  the  "pannel  system."  Each  pannel  on  the  "face"  has  three  main 
■entries,  one  each  for  empty  and  loaded  trains  and  one  for  air.    From  mairk 
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on  the  Penna.  R.  R,.,  is  at  once  the  largest  and  most  repre- 
sentative example  of  the  structure  and  condition  of  the 
commercial  aspects  of  the  region.  This  shaft  is  190'  deep, 
with  an  output  closely  approximating  1000  tons  of  lump 
coal  daily,  over  a  i"  screen,  making-  about  20^  of  nut  and 
slack  in  addition. 

In  Loyalhanna  and  Bell  twps.,  bordering  the  Oone- 
maugh,  there  is  a  detached  area  of  the  Pittsburgh  coal 
most  largely  developed  by  the  operations  of  the  Saltslurg 
Coal  Co.  There  are  also  several  smaller  patches  in  Bell 
twp.,  where  the  coal  has  but  little  cover. 

The  Saltshurg  Coal  Co's.  operation  gives  a  fair  idea 
of  the  character  of  the  coal  in  this  area*  (see  plate  496,  fig. 
1  ).  The  roof  division  is  double,  an  upper  coal  1'  to  3'; 
clay  2'  and  coal  4",  in  all  1'  6"  to  3'  6"  thick?  The  main  clay 
parting  varies  anywhere  from  1"  up  to  3',  and  the  lower 
division  1'  8",  the  whole  bed  running  about  10'  thick.  The 
general  structure  of  the  lower  division  is  quite  different 
from  that  seen  further  south  in  the  main  area.  It  varies 
greatly  and  can  only  be  indicated  as  follows :  Top  coal  2'  2" ; 
parting  1"  to  2';  coal  3'  2";  parting  1"  to  1'  and  bottom  coal 
1'  6".  The  beanng-in  bench  is  wholly  wanting,  the  middle 
coal  showing  no  parting;  but  the  other  two  partings  fluctu- 
ate widely  from  1"  to  2'  or  3',  often  displacing  the  coal  above 

entries,  side  entries  are  turned  off  on  the  "  butts,"  on  double  entry  system, 
and  from  them  rooms  or  mining  chambers  are  developed,  the  faces  of  the 
main  slips  of  the  coal  being  the  laces  of  the  rooms.  The  main  entry  extends 
over  a  mile  north-east  parallel  with  the  basin,  which  rises  at  an  average  of 
Ifc  to  3%.  The  east  side  of  the  basin,  as  developed  by  the  butt  entries, 
instead  of  showing  a  gradual  rise  to  the  outcrop,  consists  of  a  number  of 
very  gently  dipping  rolls,  in  both  directions,  strike  and  dip,  the  miners' 
"hills"  and  "swamps."  Both  are  frequently  accompanied  by  numerous 
irregularities  in  roof  and  floor,  rarely  over  2'  in  extent,  often  dislocating, 
squeezing  or  warping  the  coal  bed.  These  imperfections  give  rise  to  "ciay 
veins,"  -'spars"  or  "slack  veins"  (see  plate  501).  The  courses  of  those 
clay  veins  dlBer  and  cross  each  other  so  that  it  is  difficult  to  predicate  in 
advance  just  where  they  may  be  met  with  in  succeeding  rooms  or  entries. 
*  Very  similar  sections  were  obtained  by  Dr.  Stevenson  at  the  Anderson, 
Robinson  and  Kunkle  openings  towards  Rambaugh's  ferry,  and  at  Wool- 
fords  on  Shaffer's  run,  where  lower  parting  is  more  regular,  whilst  pyrites 
in  these  pits  spreads  more  through  entire  seam.  Also  along  Shaffer's  run 
where  bearing-in  bench  is  distinct  and  brick  coal  is  from  6''  to  8"  thick.       ' 
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and  below  them.  The  middle  coal  is  sulphurous;  thin 
binders  of  pyrite  also  appear  in  the  upper  bench;  the  brick 
coal  is  almost  cannel,  and  the  lower  bottom  inferior.  The 
whole  bed  shows  a  tendency  to  columnar  structure  and  fur- 
nishes lump  coal  with  difficulty.  JSTotwithstanding  its  sul- 
phur it  bears  a  high  reputation  for  steam  coal,  especially 
for  locomotive  use. 

In  FranTclin  ticp*  the  basin  has  deepened  sufficiently  to 
hold  nearly  400'  of  the  Upper  Productive  Measures;  but 
they  are  poorly  exposed  and  both  coals  and  limestones  are 
thin  and  unimportant  above  the  Pittsburgh  coal  seam.f 

The  Export  mine  of  the  Westmoreland  Coal  Co.  on  Turtle 
creek  is  a  new  but  splendidly  planned  operation  and  is 
destined  to  be  one  of  the  largest  producers  in  this  portion 
of  the  field.     The  entire  bed  varies  from  10'  9|"  to  11'  2" 

*The  new  Turtle  Creek  branch  of  Penna.  R.  R.  now  extends  up  that  creek 
to  MurraysviUe  and  into  heart  of  basin  at  Export,  where  a  new  operation  of 
the  W.  C.  Co.  is  designed  to  develop  a  large  part  of  this  area  in  Franklin, 
along  the  western  side  of  the  basin. 

f  On  Mr.  Patterson's  property,  at  head  ot  a  little  tributary  to  Turtle  creek, 
the  W.  C.  Co.,  made  a  boring  to  the  Pittsburgh  bed,  of  which  the  following 
is  the  record  : — 

Coal  bed,  5" 

Limestone,  3'  3" 

Clay,  8" 

Sandstone,  7'  0" 

Unknown,  2'  0'' 

Limestone,  25'  0" 

Shale,  12'  9" 

Coal,  ,  1'  3" 

Sandstone  and  shale,  73'  o" 

Pittsburgh  coal  bed. 

In  extreme  north  end  of  field  the  Pittsburgh  coal  has  been  worked  in 

country  pits  of  J.  P.  Kemmerer,  Laufter,  Berlin  and  S.  Kemmerer,  an 

average  section  at  former  showing :    Roof  div.  4';  main  clay  10";  lower  div. 

7';  total  11'  10".    Lower  division  shows  four  benches,  4'  8",  0'  8",  1'  0",  and 

1'  0"  with  thin  partings  of  \".     Coal  good  throughout,  and  evidently  rich  in 

gas,  though  upper  bench  carries  small  crystals  of  pyrites.    The  Adam  Stiger 

opening  on  pike  shows, one  mile  west  of  New  Salem  :    Roof  div.  seen  8"; 

main  clay  6";  lower  div.  6'  6",  with  benches  of  4'  6'',  0'  3",  1'  1"  and  1'  i!  ■ 

but  at  D.  Kisters  on  ridge  road  west  roof  div.  has  increased  to  4'  6";  main 

clay  r  3"  to  1'  7"  and  lower  div.  6',  with  benches  of  3'  11",  0'  3",  0'  11''  and 

1'  0'  ."  The  roof  bench  is  wholly  coal,  bony  throughout  and  streaked  with 

hard  clay  partings. 
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and  an  average  section  (see  plate  447,  fig.  1)  recently  fur- 
nished by  Mr.  Humphreys  Supt.,  shows  a  roof  division  of 
3',  containing  5  bands  of  coal  from  3"  to  10"  separated  by 
as  many  slate  partings  from  Oi"  to  2''  thick;  main  clay 
parting  8"  to  V  thick;  lower  division  6'  ej"  to  7' 2".  The 
breast  coal  bench  averages  close  to  4';  bearing-in  and  slates 
5";  brick  coal  0'  10^"  to  V  0"  and  lower  bottom  1'  5"  to 
1'  7'',  beneath  which  there  are  3"  of  fire  clay  and  then  lime- 
stone. Though  not  yet  thoroughly  developed,  this  colliery 
has  yielded  as  high  as  1600, tons  of  screened  lump  coal  a 
day,  or  over  2000  tons  "run  of  mine."  This  large  output 
was  won  entirely  by  mules,  although  an  endless  rope  system 
will  soon  be  inaugurated.  The  coal  is  excellent  and  mines 
out  in  large  lumps.  This  colliery  will  eventually  develop 
3500  acres  of  coal. 

In  8alem  twp.,  north  of  !N"ew  Salem  and  continuing  al- 
most to  Youngs  run,  there  is  an  irregular  area  of  the  Pitts- 
burgh coal,  frequently  opened,*  where  the  bed  shows  only 
slight  variations  in  structure  from  the  following  in  the 
Hugus  and  Job  pit :  roof  coal  obscure  ;  one  or  two  layers 
of  coal ;  in  all  10"  to  1'  3"  thick  ;  breast  coal  3'  11";  bear- 
ing-in and  partings  4";  brick  V  2"  and  lower  bottom  1'. 
The  top  5"  of  breast  coal  is  bony  and  the  bottom  bench 
worthless,  leaving  4'  8"  of  available  coal  to  represent  the 
commercial  value  of  the  bed  in  this  region. 

In  Penn  twp.  along  Lyon's  run  the  coal  is  opened  at 
numerous  places.  This  township  is  the  seat  of  some  of  the 
largest  operations  in  the  county  and  is  largely  owned  by 
the  Westmoreland,  Penn  and  JSTew  York  and  Cleveland 
Gas  Coal  Cos.  on  the  west  side,  while  considerable  areas  on 
the  east  side  of  the  basin  are  controlled  by  the  Manor, 
Claridge,  and  JVew  TorJc  and  Westmoreland  Coal  Cos. 


*The  Stout  mine,  in  small  area  between  forks  of  Beaver  run,  shows  a  roof 
div.  2',  largely  soft  coal  but  impure  ;  main  clay  1'  3"  and  low.  div.  2'  9'  ,  with 
benches  4'  11",  4",  10'  and  1'  6".  North  of  Peters  run,  in  Saltsburg  area, 
close  to  Bell  twp.  line,  character  of  coal  is  shown  in  Jones  opening  to  be  : 
Boof  1';  main  clay  1';  low.  div.  7'  9",  with  benches  of  5',  3',  1'  and  1'  6'' 
The  bed  is  regular  and  the  coal  clean. 
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The  general  structure  of  the  bed  is  shown  by  the  follow- 
ing sections  :  (See  plate  497  figs.  3,  4,  5,  6,  7.) 


J.  Rose, 

H.  Barnhart, 
Penn  Gas  Coal  Co., 
John  Garlow,   .   . 
Manor  Gas  Coal  Co., 
J.  C  Kipple,Boquette, 


Roof. 


4'0" 
i'  3" 

2' 6" 


Main 
Clay. 


V  0' 

1'  0" 

8"  to    10" 

I'O' 
10'  to   1' 
0'8" 


Lower 
Divi- 
sion. 


6'0" 
6'0" 
6' 6" 
6'  4' 
6' 6" 
6' 6' 


Benches  of 
Lower  division. 


3'  8" 

4" 

11" 

3' 9" 

4" 

11" 

4'  1" 

3" 

I'O" 

3'  10" 

3" 

]'0" 

4'  ]" 

4" 

1'  1" 

3' 9" 

4" 

1'2" 

and  1'  0" 
I'O" 
1'2" 
1'2" 
1'  0" 
1'2" 


The  two  first  are  along  Lyon's  run.  The  Barnhart  pit 
shows  clay  veins  in  the  bed  about  1'  wide,  with  a  north-east 
and  south-west  course.  They  extend  from  the  under  clay 
to  the  roof,  curling  and  twisting  the  adjacent  coal  and  ren- 
dering it  inferior  for  several  yards. 

The  Penn  'mine,  near  railroad  on  eastern  side,  shows  a 
typical  section  also  of  the  Westmoreland  shaft  area,  both, 
mines  furnishing  a  most  excellent  gas  coal.*  Both  mines 
show  regular  coal  for  the  most  part,  but  variations  of  roof 

*Mr.  A.  N.  Humphreys,  Supt.  Westmoreland  Coal  Co.,  has  made  a  valua- 
ble contribution  in  Ann.  Rep.  1886  pages  411  to  456  to  the  geology  and  min- 
ing practice  of  the  Irwin  district,  illustrated  by  several  plates  of  mine  maps, 
machinery,  clay  veins,  etc.  some  of  which  have  been  reproduced  tor  this 
Final  Summary.  A  typical  section  of  the  Pittsburgh  coal  in  this  district  is 
shown  on  plate  499.  He  attributes  the  occurrence  of  clay  and  slack  veins  to 
slight  changes  in  elevation  of  the  coal  bed,  after  the  original  plastic  mass 
had  become  cooled  and  solidified,  and  regards  them  both  as  having  a  com- 
mon origin,  though  noting  the  fact  that  they  are  widely  difl'erent  in  charac- 
ter and  composition.    The  various  forms  of  structure  are  shown  in  plate  504. 

"  Olay  veins  "  vary  from  6"  to  6';  a  clay  vein  under  6"  is  called  a  "spar," 
and  is  a  branch  of  a  main  clay  vein.  The  clay  veins  are  usually  found  on 
the  tops  of  the  declivities  and  on  the  dips  towards  the  swamps  ;  slack  veins 
usually  in  the  swamps  or  on  a  Hat  at  the  foot  of  a  rise.  They  are  found  near 
minor  faults  or  thrusts,  due  to  mechanical  rather  than  chemical  agency. 
Only  one  fault  has  been  noted  in  the  entire  basin,  extending  perhaps 
through  the  length  of  the  trough,  in  some  of  the  collieries  of  the  Westmore- 
land and  Penn  Gas  Coal  (los.  Generally  it  exists  as  a  couple  of  rolls  in  the 
roof,  partly  cutting  out  the  coal  as  in  J;  ig.  2  plate  504.  It  not  only  shatters 
the  coal  and  grinds  it  into  slack  for  some  distance  but  causes  annoying 
changes  of  dip,  and  introduces  foreign  matter  into  the  adjacent  coal.  (See 
plate  504.)  It  seems  to  take  a  more  serious  form  and  creates  a  greater  dis- 
location towards  Sewickley  station  on  the  Youghiogheny  than  along  the 
Penn  a.  R.  R. 


Plate   Soo 
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and  clay  veins,  the  main  clay  parting  varying  from  3"  to 
1'  3",  frequently  replaced  by  hard  black  shale.  The  clay 
veins  and  horsebacks  adversely  affect  the  coal,  one  in  the 
Penn  mine  injiaring  the  coal  on  each  side  for  8'  and  one  in 
the  Westmoreland  mine,  sometimes  6'  vi^ide,  running  for 
several  hundred  yards,  and  then  split  up  into  several 
branches,  w^hich  though  thinner  than  the  main  mass,  seem 
to  have  done  more  injury  to  the  coal.  In  the  Garlow  open- 
ing, south  of  the  Hannastovrn  road,  the  breast  coal  bench 
3'  10"  thick,  carries  6"  of  bony  coal  on  top,  and  there  is  a 
'2"  parting  beneath  the  bearing-in  bench. 

The  Manor  Gas  Coal  Co' s.  opening  is  an  extensive  slope, 
the  dip  of  the  coal  into  the  basin  being  displayed  by  the 
grades  of  the  slope  ;  6^'  per  100'  for  800';  5i'  per  100'  for  the 
next  700'  and  then  about  3J'  per  100'.  The  commercial  coal 
averages  about  5'  6",  and  is  of  excellent  quality.  Harrison 
City  practically  marks  the  centre  of  the  basin  here.  The 
Kipple  mine  at  Boquette  mill  also  shows  6"  of  bony  coal  on 
top  the  breast  bench,  the  lower  bottom  poor  here  as  elsewhere. 

In  iV.  Huntingdon  twp.  the  entire  tipper  Productive 
Series  is  exposed  just  south  of  the  Penna.  R.  R.  at  Irwin. 
In  Coal  Hollow,  north  of  the  railroad,  one  of  the  Penn  Co' s. 
mines  shows  this  section  of  the  Pittsburgh  coal :  roof  di- 
vision 7'  4",  with  four  thin  bands  of  coal ;  main  clay  0'  8" 
and  lower  division  6'  8".  The  Larimer  mine  of  the  West- 
moreland Coal  Co.,  (Plates  505  &  506)  only  a  mile  south, 
shows  a  remarkable  variation  in  the  roof  member,  here 
2'  1",  and  containing  only  1'  11"  of  coal  as  against.  3' 5" 
total  coal  in  Coal  Hollow.  The  main  clay  parting  at  Lari- 
mer is  1'  and  the  lower  division,  with  great  regularity  6'  6", 
with  benches  of  3'  9",  5",  10"  and  1'  6";  the  breast  coal 
bench  carrying  a  thin  but  persistent  parting  7"  from  top, 
containing  pyrites.  Pyrite  however  is  present  in  small 
-quantities  in  this  coal,  except  in  the  lower  bottom,  which  is 
worthless  and  not  mined.  The  coal  has  a  semi-cannel 
structure,  due  to  thin  streaks  of  bright  bitumen,  with  a 
slight  tendency  to  cake,  mining  readily  and  bearing  trans- 
portation well. 
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Penn  Shaft  No.  2  south  of  Irwin*  shows  the  character 
of  the  measures  for  175.'  above  the  Pittsburgh  coal  (see 
plate  492  fig.  2)  which  here  shows  a  roof  division  of  4'; 
main  clay  10''  and  lower  division  6'  4",  with  ^its  usual  part- 
ings, and  greatly  troubled  with  clay  veins. 

Fenn  Shaft  Wo.  1  along  the  Penna.  R.  R.  east  of  Irwin  is 
96'  deep,  showing  a  trace  of  the  Redstone  coal  65'  above 
base  of  Pittsburgh  coal  and  the  latter  12'  thick,  roof  divi- 
sion 4';  main  clay  1'  and  lower  division  7'.  Further  east  is 
the  Shafton  mine  150'  deep  and  one  mile  further  the  West- 
moreland shaft  188'  deep,  on  the  eastern  slope  of  the  basin 
where  the  roof  coal  benches  are  2'  1''  and  2'  7"  separated  by 
clay  1'  2",  the  main  clay  10''  and  lower  division  6'  6",  with 
benches  3'  11",  5",  10''  and  1'  6",  the  latter  not  mined. 
The  coal  soon  crops^to  the  east. 

Sewickley  and  S.  Huntingdon  twps.  embrace  all  the  rest 
of  the  coal  in  the  Irwin  basin  proper,  down  to  the 
Youghiogheny  river,  except  a  small  area  along  the  east- 
ern rim  in  Hempfield  twp.  The  principal  mining  opera- 
tions have  been  hitherto  confined  to  the  Youghiogheny 
river  valley  ;  but  the  recent  construction  of  the  P.  R.  R. 
Hempfield  branch  down  Little  Sewickley  creek  has  led  to 
the  opening  of  the  large  mines  of  the  Madison  Gas  Coal 
Co.  and  Ocean  Coal  Co.  at  Herminie  on  the  east  side,  the 
latter  near  the  centre  of  the  basin. 

The  Sewickley  mine  of  the  Madison  Coal  Co.  is  developed 
by  a  drift  below  Arona,  the  coal  being  particularly  free 
from  clay  veins,  spars,  slack  veins  or  rolls,  and  of  excel- 
lent quality  when  personally  visited  in  1892.  The  roof 
coal  is  1'  8"  to  2'  0":  main  clay  0'  9";  lower  division  7'  2"\ 
with  benches  of  4'  8'',  4'',  10"  and  1'  6",  the  bottom  bench 
being  still  impure.     In  parts  of  the  mine  the  breast  coal  is 

*The  old  Ray  mine,  west  of  Larimer,  shows  condition  of  bed  along  west- 
ern outcrop  as  follows  :    roof  div.  6' 2",  with  four  bands  of  coal,  in  all  3' 
^  9",  but  poor;  main  clay  1';  lower  div.  6'  4",  with  benches  3'  11'',  3",  10"  and 
,  1'  3",  and  with  a  parting  in  breast  bench  3"  from  the  base. 

A-long  river  in  this  township  the  western  outcrop  is  worked  at  Osceola, 
Scotch  Hill  and  Blythe  mines,  with  very  nearly  same  characteristics,  the 
former  being  connected  underground  with  the  Westmoreland  Irwin  mines, 
and  draining  an  enormous  area  of  the  finest  gas  coal  territory. 
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not    over    4';    but  here  the  brick  and  portion  of  bottom 
bench,  in  all  1'  6''  is  mined.     The   average  yield  is  5'  6''. 

The  coal  is  well  prepared  and  clean,  and  should  yield  less 
than  Ifi  sulphur  and  7fc  ash.  Whether  this  coal,  as  formerly 
maintained,  does  not  yield  as  large  a  percentage  of  vola- 
tile hydrocarbons  as  the  standard  Westmoreland  and  Penn 
coals,  or  whether  the  gaseous  contents  are  as  highly  illumi- 
nating, can  only  be  determined  by  retort  tests,  not  at 
hand;  but  there  is  nothing  in  the  physical  character  of  the 
coal  or  freedom  from  visible  impurity  to  render  any  doubt 
as  to  its  bearing  transportation  well  and  proving  a  pure 
and  satisfactory  gas  coal.  As  mined  the  coal  yields  about 
80^  lump  over  f"  screen,  and  20j^  small  nut  and  slack. 

The  new  Herminie  sliaft  of  the  Ocean  Coal  Co.  on  Little 
Sewickley  creek  near  the  heart  of  the  basin  is  designed 
to  develop  a  large  portion  of  the  Berwind  lands  in  this  part 
of  the  field.  A  complete  vertical  section  of  the  Pittsburgh 
seam  *  is  of  great  interest  as  showing  the  typical  char- 
acter of  the  bed  in  this  central  portion  of  the  field  (plate 
497  fig.  13.)  The  roof  division  is  greatly  parted  4'  7^' 
thick,  with  no  less  than  21  bands  of  coal  and  slate,  the 
thickest  coal  bench  near  the  bottom  being  10"  and  the  whole 
mass  being  worthless  for  mining  purposes.  The  main  clay 
parting  averages  10"  and  the  lower  division  7'  4^"  of  which 
the  breast  coal  bench  is  3'  &'  with  an  additional  1"  of  bone 
on  top  ;  the  bearing-in  coal  4"  with  slate  bands  above  and 
below  of  ^"  and  f ';  the  brick  coal  12^"  and  bottom  coal 
14'',  with  a  i"  slate  between.  The  mining  coal  consists  of 
the  first  three  benches,  yielding  about  4'  10"  of  commercial 
coal.  The  mining  shaft  is  285'  deep,  rail  to  rail,  and  coal 
653'  A.  T  ;  but  the  bed  is  only  about  200'  beneath  level  of 
Little  Sewickley  creek.  The  workings  have  been  extended 
about  2000'  north,  east  and  south,  but  have  not  yet  found 
any  well  defined  edge  to  the  eastern  sidef  of  the  basin,  so 

*  Furnished  by  Mr.  William  Bainbridge,  foreman. 

f  The  William  Brisbin  bank,  1  mile  northeast  of  Madison,  averages  5'  6" 
of  coal,  breast  4'  3''  bearing-in  3",  brick  1'  and  lower  bottom  (not  mined)  1' 
2"  The  Ezra  Highberger  pit,  to  the  south  on  Big  Sewickjey,  gives  further 
evidence  of  integrity  and  value  of  the  bed  on  this  side  of  the  basin,  the  en- 
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that  drainage  is  still  uneven.  A  drill  hole  500'  north  of 
shaft,  started  at  891.42'  A.  T.  struck  the  coal  at  646.82  A. 
T. ;  in  which  nearly  100'  of  limestone  was  developed  in  four 
bands  of  12',  44',  30'  and  12',  without  any  evidence  of  either 
the  Sewickley  or  Redstone  coal  beds. 

Along  Big  Sewickley  creek  the  Sewickley  coal  shows 
above  Bells  mills,  2'  6"  of  carbonaceous  shale  directly  under 
the  Great  Limestone  (perhaps  35'  thick),  and  the  Red- 
stone coal  4'  thick.  The  coal  is  good,  but  troubled  with 
bad  clay  veins  and  horsebacks.  At  Markle's  mill  it  is 
under  water  level,  but  it  has  been  cut  in  bore  holes  82' 
above  the  Pittsburgh  coal,  the  latter  showing  a  roof  divi- 
sion here  2'  3'';  main  clay  1'  1"  and  lower  division  6'  11". 

The  western  outcrop,  south  of  the  P.  R.  R.,  spreads 
west  to  the  South  Versailles  twp.  line  and  south  to  the 
river  along  the  Sewickley  twp.  line,  closely  hugging  that 
stream,  and  opened  in  a  number  of  places  as  far  south  as 
Sewickley  creek,  where  it  disappears  beneath  water  level 
at  800'  A.  T.,  but  still  falling  up  the  river  to  707'  A.  T.  at 
West  Newton  and  606'  A.  T.  at  Port  Royal  in  the  bottom 
of  the  basin. 

Thei^mra  Oas  Goal  Go's.  "  YoughioghenyMineNo.  4" 
at  Sewickley  station  on  the  B.  &  O.  R.  R.  is  the  most 
extensive  plant  at  this  end  of  the  basin,  extending  for 
over  2  miles  underground  up  the  'Little  Sewickley. 
Its  coal  section  is  typical  for  the  region  as  follows : 
roof  division  4',  with  two  benches  of  1'  and  2',  separated 
by  1'  of  clay;  main  clay  1'  0'';  lower  division  5'  10'',  with 
benches  3'  6'',  4",  1'  and  1'.  The  lower  bottom  is  worthless, 
but  the  balance  of  the  bed  is  quite  as  good  as  along  the 

tire  yield  being  5'  9",  and  breast  coal  4'  0".  At  Fulton  and  Pinkerton  mine, 
tlie  roof  div.  isl  6",  main  clay  1'  3"  and  lower  div.  7'  2",  with  benches  of 
4'  2",  4'',  1'  2"  and  1'  6".  Coal  clean  and  good.  The  Gaut  pit,  south  of  Big 
Sewickley,  shows  bed  still  thickening  up  going.towards  river,  the  main  clay 
10  ';  breast  4'  2";  bearing-in  4" ;  brick  1'  2";  lower  bottom  1'  4". 

South  from  West  Newton  pike,  openings  at  Painter's,  Shupes,  Khodes 
and  others  and  a  number  at  Lees  mills  near  Smithton  on  river,  shows  the 
bed  11'  thick  with  lower  div.  increased  to  7'  4",  with  merchantable  coal 
over  6' thick.  The  Robertson  bank  shows  roof  div.  3'  8";  main  clay  10''; 
lower  div.  V  9",  with  benches  4'  11",  4",  1'  and  1'  6". 
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Penna.  R.  R.     The  commercial  thickness  of  the  bed  here 
averages  about  5'. 

At  the  YougMogheny  Slope  mine  the  commercial  portion 
of  the  bed  shows  4',  4''  and  1'  2"  or  a  total  of  6',  gradually- 
increasing  going  up  the  river  to  Port  Royal,  where  the 
breast  coal  alone  shows  5'  thick,  the  whole  division  being 
7',  so  that  bearing-in  is  driven  above  the  bands,  leaving 
both  brick  and  lower  bottom  benches  untouched.  Here  the 
FisJipot  limestone  shows  and  the  lower  division  of  the 
Great  Limestone  above  it,  fully  65'  thick.  Nearer  Smithton 
"the  Fishpot  limestone  shows  20'  thick,  largely  superior 
stone,  and  the  Redstone  coal  has  been  opened  on  J.  Mc- 
Clellan's  2'  9".  thick  underlaid)  by  its  limestone.  This  coal 
contains  much  ash  and  is  ruined  by  clay  veins.  It  is  4' 
thick  at  Smithton,  and  its  limestone  at  the  Waverly  works 
is  6'  thick,  furruginous  but  clean. 

No.  XV.  Lisbon  Basin;*  between  the  YougMogheny  river 
and  State  Line.    Westmoreland  and  Fayette  Counties. 

The  trough  of  this  basin  south  of  the  Youghiogheny  is 
marked  by  four  considerable  areas  of  the  Upper  Barren 
Measures.,  the  fourth  and  largest  spreading  over  a  large 
district  in  Payette  Co.  and  confining  the  Pittsburgh  coal 
outcrop  to  narrow  areas  along  the  Monongahela  river  and 
the  west  flank  of  the  Fayette  axis. 

General  sections  of  the  Upper  Productive  group  and 
vertical  sections  of  the  Pittsburgh  coal  in  Rostraver  twp. 
are  shown  on  page  plate  507. 

The  Waynesburg  coal  is  the  principal  source  of  supply 
in  the  southern  end  of  the  trough  in  Grerman,  Luzerne, 
Brownsville  and  Redstone  twps.;  to  a  more  limited  extent 


*  Tlie  Lisbon  basin,  south  of  the  Ypughiogheny  river,  lies  wholly  east  of 
the  Monongahela,  passing  south-west  from  Port  Royal  through  Kostraver 
twp.  of  Westmoreland  ;  through  eastern  Washington  and  Jefferson  twps., 
crossing  the  Redstone  below  Parkhill's  mills,  and  reaches  Dunlap's  creek  1 
mile  below  the  Menallen  twp.  line;  Middle  run  a  mile  from  its  mouth,  and 
the  Monongahela  river  a  mile  higher  up. 


2516        geoIjOgical  suevet  of  Pennsylvania. 

in  Jefferson,  whilst  the  same  bed  in  Menallen  and  Wash- 
ington is  too  thin  to  be  of  any  economic  importance.* 

In  Westmoreland  Co.  this  bed  is  generally  thin  ;  but  of 
good  quality  and  3'  thick  in  Kostraver  and  S.  Huntingdon 
twps.  Beneath  it  there  is  usually  a  flaggy  sandstone  or  shale. 

The  Little  Waynesburg  coal  shows  distiu'itly  in  Fayette 
Co.  in  this  basin,  2'  thick  on  Browns  run  and  somewhat 
thicker  and  better  on  Redstone  creek.  The  Waynesburg 
limestone  is  persistent  throughout  the  Lisbon  basin  south 
of  the  Youghiogheny,  and  along  Browns  run  becomes  35' 
thick,  t 

The  Uniontown  coal  bed,  lying  directly  on  the  Great 
Limestone,  is  persistent  north  to  the  Penna.  R.  E,.  It  is 
absent  however  all  along  Redstone  creek ;  20"  to  80"  thick 
on  Dunlaps  creek ;  perhaps  2'  6"  on  Browns  run  in  German 
twp.,  so  that  it  is  everywhere  valueless  as  a  mining  coal. 

The  Or  eat  Limestone  is  a-  marked  stratum  in  this  basin. 
Its  upper  division  is  readily  identified  as  far  north  as  the 
northern  border  of  N.  Huntingdon  twp.  in  Westmoreland, 
varying  from  6'  to  15'  in  thickness  all  through  Fayette, 
though  apparently  wanting  in  the  vicinity  of  Brownsville. 
Its  quality  is  very  variable,  sometimes  a  good  limestone, 
sometimes  argillaceous  and  a  cement.  The  lower  division 
attains  great  thickness  and  importance  in  the  lower  end  of 
the  trough,  though  thinning  northward,  and  losing  its  im- 
portance along  the  Penna.  R.  R.  At  Brownsville  70'  thick  ; 
on  the  Westmoreland  Co.  line  55'  and  on  the  Big  Sewick- 
ley  70'. 

The  SewicTcley  coal  is  readily  traced  north  to  Sewickley 

*  Where  best  developed  It  shows  a  triple  structure,  with  considerable 
variation  of  benches  and  partings,  a  typical  section  in  Redstone  twp.  show- 
ing :  coal  0'  4";  shale  with  iron  ore  5'  0":  coal  0'  4";  clay  0'  2";  bony  ccal  0' 
4";  coal  1'  8";  clay  0'  2"  to  0'  6';  coal  2'  5";  total  10'  5".  In  Brownsville  twp. 
the  bed  is  5'  6":  coal  1'  6";  clay  0'  1";  coal  1'  5";  clay  0'  5";  coal  2'  1" 

In  some  parts  of  Redstone  and  Luzerne  the  bottom  bench  becomes  4' 
thick;  but  the  bed  everywhere  has  a  doubtful  mining  value,  and  is  only 
worked  for  a  local  supply  where  fuel  from  the  Pittsburgh  coal  can  not  )je 
obtained  without  great  expense  and  labor. 

fin  Luzerne  twp.  8';  in  Washington  4';  on  Redstone  creek  15'  to  20',  but 
thin  in  Jefferson  and  swelled  to  10'  again  in  Rostraver  twp.  Beneath  the 
limestone  the  section  is  largely  shaly  sandstone. 


Plate      503. 
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creek,  quite  thick  in  Nicholson  and  German  twps.,  Fayette, 
where  it  has  been  locallj^  mined,  but  irregular  northward. 
Absent  at  Brownsville ;  absent  on  Redstone  creek,  but 
workable  along  the  river.  In  Nicholson  3'  to  5';  on  Red 
stone  10"  to  2';  in  Perry  3";  Rostraver  3";  Sewickley  creek 
2'.  It  carries  in  the  south  sulphur  2.432^  and  ash  8.165^. 
The  Fishpot  limestone  lies  close  under  the  Sewickley  coal 
in  the  south  end  of  the  trough.  On  Cat's  run  the  interval 
is  16'  of  sandy  shale.  On  the  Redstone  above  Brownsville 
30',  containing  some  iiaggy  sandstone  ;  on  the  Youghio- 
gheny  20'  of  shale.* 

The  Redstone  coal  is  persistent  as  coal  or  shale  to  north 
of  the  P.  R.  R.  On  Georges  creek  4'  thick,  carbonaceous 
shale  ;  on  Redstone  1'  of  coal  near  Brownsville  and  absent 
further  up  creek  ;  in  Washington  twp.  2',  but  in  Perry  on 
the  Youghiogheny  4',  and  about  the  same  in  Westmoreland 
Co.  on  the  Youghiogheny  and  Sewickley. 

The  Redstone  limestone  in  the  same  area  is  variable  in 
thickness  and  quality. t 

The  Pittsburgh  coal  is  really  the  only  reliable  member  of 
the  series.  Its  structure  and  general  features  north  of  the 
Youghiogheny  have  been  already  fully  described  and  illus- 
trated on  jjlates  496  and  497.  Its  average  variation  between 
the  West  Virginia  State  Line  and  the  Youghiogheny  is  as 
follows : 


Top 

Main 

Bottom 

Coal  in  upper 

Coal. 

clay. 

coal. 

division. 

Nicholson  twp. 

Fayette  Co.,  .   .  . 

6'0" 

0'  10" 

8' 2" 

I'O'    to  0  3" 

German         " 

a            (( 

4'0' 

0'5" 

8' 3" 

2  0"  to  0'  10" 

BrownsvUle  " 

(1            a 

0'4" 

0'6" 

9'0" 

0'4" 

Pranlilin       " 

it                       4t 

3'  0" 

0-8" 

7'0' 

2'  1' 

Perry             " 

((            (( 

2'0' 

0'8" 

7'0" 

2'0'' 

Rostraver      " 

Westmoreland  Co. 

2'  11' 

I'O" 

8'  10" 

2'  0" 

*  Along  eastern  side  of  basin  generally  present  tc>  Sewickley  creek;  on 
west  side  it  disappears  before  reaching  the  Youghiogheny.  At  New  Salem 
10'  thick  and  ferruginous ;  on  the  Redstone  30'  thick  and  of  good  quality ; 
on  the  Youghiogheny  in  Fayette  Co.  10'  and  impure,  and  in  S.  Huntingdon 
20'  of  good  stone. 

t  Absent  on  east  side  at  New  Geneva ;  present  on  Brown's  run  ;  wanting 
on  Redstone  and  thence  northward  irregular  and  in  patches.    On  west  side 
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While  the  bed  shows  the  usual  excessive  variation  in  its 
roof  division  and  main  clay  parting,  its  lower  division  is 
everywhere  of  good  thickness  and  purity.  Maintaining  its 
customary  sab  divisions  as  a  rule,  it  loses  these  characteris- 
tics in  Nicholson  and  Springhill  twps.  of  Fayette  towards 
the  West  Virginia  line,  where  the  bed  laps  over  the  Fayette 
axis  and  partakes  of  the  character  ruling  in  the  Blairsmlle 
(Connellsville)  tasin.  Analyses  from  these  districts  show 
extremes  in  volatile  matter  of  32.815^  and  34.545^;  fixed 
carbon  .59.450^  and  60.241^  ;  sulphur  .895^  and  1.249^  and 
ash  4.220j^  to  4.655^.  Its  physical  structure  is  much  more 
variable,  largely  a  firm  bright  cubical  gaseous  coal,  but  at 
Brownsville  nearly  the  whole  bed  becomes  a  hlock  coal; 
south  up  the  river  it  is  softer  as  also  over  the  Fayette  axis. 

In  Rostraver  twp.  of  Westmoreland  Co.,  contiguous  to 
the  gas  coal  district  last  described,*  the  Pittsburgh  coal 
crops  along  the  whole  Monongahela  river  front,  but  along 
the  Youghiogheny,  except  at  the  margin  of  the  basin,  it  is 
deeply  buried.     (Sections  on  plate  507. ) 

The  Waynesburg  axis  is  responsible  for  the  outcrop  of 
this  coal  along  the  Monongahela  river  at  Webster,  where 
the  bed  is  300'  higher  than  at  Port  Royal,  and  a  large 
amount  of  river  coal  has  been  mined  at  the  Beckett,  Gil- 
more,  Gvffey,  Webster,  Jones  and  Iron  City  minesf  near 
Webster  and  Columbia  (See  sections  on  plate  507.)  The 
bed  here  shows  great  similarity  and  a  typical  section  around 
Webster  would  show  a  roof  division  of  6'  1";  main  clay 

absent  on  Redstone,  Youghiogheny  and  Sewickley.  Interval  down  to 
Pittsburgh  coal  always  variable,  is  filled  by  sandy  shale  at  New  Geneva,  25' 
thick ;  on  Cat's  run  sandstone  and  sandy  shales,  and  in  Westmoreland  Co. 
flaggy  sandstone. 

*In  McMillan  and  Hopkins  mines,  north  of  West  Newton  pike,  coal 
11'  4"  thick,  upper  div.  4'  4";  main  clay  10";  lower  div.  6'  2";  with  benches 
3'  9",  4",  1'  and  1'  1",  the  latter  not  mined,  or  about  4'  1"  mining  coal. 

tSome  pits  are  troubled  with  small  swamps,  but  none  serious  or  exten- 
sive. The  yield  furnishes  about  70%  lump  and  30%  slack  ;  horsebacks  and 
clay  veins  are  rarely  present.  But  at  Columbia  mine  (J.  J.  Jones)  nearer 
axis,  drainage  is  very  irregular  and  roof  greatly  troubled,  au  average  sec- 
tion showing  roof  div.  4';  main  clay  6"  to  10"  and  lower  div.  6'  4  '  with 
benches  of  3'  8",  4",  1'  and  1'  4".     (Plate  507  fig.  4) 
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1'  6"  and  lower  division  6',  with  benches  of  3'  6"  to  4'  1", 
3",  11"  and  1'  4",  the  available  thickness  being  about  5'. 

The  Rostraver  mine,  just  above  Lock  No.  4  on  the  river, 
is  200'  high  in  the  hills,  and  shows  roof  division  2'  8",  main 
clay  0'  2"  to  1'  4"  and  lower  division  5'  8",  with  benches  of 
3'  5",  3",  1'  2"  and  10".  Only  the  breast  coal  is  here  mined, 
swelling  in  places  to  nearly  4'  and  20j^  of  the  output  is 
slack  and  nut  over  If"  screen.  Along  the  ^oughiogheny 
the  character  of  the  section  changes  somewhat  to  a  roof  di- 
vision of  2'  11";  main  clay  1'  0"  and  a  lower  division  of  8' 
8",  with  benches  of  6'  2'',  6",  1'  and  1'  so  that  the  breast 
coal  alone  here  will  furnish  6'  of  clean  coal;  occasionally 
showing  a  thin  band  of  slate  1'  3"  above  bottom.  Thebear- 
ing-in  bench  is  often  double. 

Washington  twp.  of  Fayette  Co.  only  shows  an  outcrop 
along  the  river,  where  the  Pittsburgh  coal  has  been  worked 
at  the  Little  Pittsburgh  and  Tremont  ^mines  near  Belle- 
vernon  and  the  Cormecticuf  and  Redstone  mines  south  of 
Fayette  City  (see  plate  508)  besides  a  number  of  smaller 
mines  now  abandoned. 

The  Little  Pittsburglt  mine  has  coked  its  slack  coal 
sparingly,  and  was  largely  worked  for  the  Bellevernon 
Grlass  Works.  Its  section  shows  roof  coal  0'  2";  main  clay 
10"  and  lower  division  6'  6",  of  which  the  breast  coal  is  5' 
0'';  bearing-iu  3''  and  the  brick  and  lower  bottom  1'  2".  It 
is  claimed  that  the  bed  averages  6^'  of  clean  coal  in  the 
greater  part  of  the  mine.  In  a  portion  of  the  mine  a  heavy 
spar  occurs  in  the  roof  coal  where  the  main  clay  is  absent, 
the  roof  lying  directly  on  the  breast  coal  bench. 

The  Connecticut  mine  shows  a  roof  division  of  3  9"; 
main  clay  30"  and  benches  in  the  lower  division  of  4'  10'', 
3'',  1'  and  1'*;  and  further  up  a  small  run  entering  here  the 


*The  Stephens  and  Butler  mine  on  Little  Redstone  creek  shows  a  differ, 
ent  section  (plate  508  fig.  3)  with  1'  of  coal  in  upper  div. ;  main  clay  1'  and 
lower  div.  8'  2",  the  latter  divided  by  7  bands  of  thin  slate,  the  upper  three 
benches  forming  the  breast  coal  3' 9".  The  bearing-in  is  double,  in  all  5'', 
and  the  lower  benches  indistinct.  The  general  average  of  the  merchantable 
coal  will  run  to  7'  6"  along  the  river. 
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Redstone  coal  shows  3'  to  4'  of  excellent  quality  40'  above 
the  Pittsburgh  coal  and  Sewickley  coal  2'  6". 

Perry  twp.  holds  the  eastern  outcrop  of  the  Lisbon  basin 
and  shows  a  number  of  country  pits  along  the  Yough- 
iogheny  river  and  Washington  run.  The  Lynch  opening 
in  Stickle  Hollow  shows  a  roof  division  of  3'  0";  main  clay 
3"  and  a  lower  division  of  7'  0",  said  to  give  8' 9",  with  di- 
visions of  5'  6",  3"  and  3'  0",  the  latter  comprising  brick 
and  lower  bottom. 

Near  Perryopolis  several  openings*  show  a  roof  division 
of  2'  10";  main  clayl'  0"  and  lower  division  7'  4",  the  latter 
showing  5  benches,  with  breast  coal  5'  9",  bearing-in  4"; 
brick  5"  and  lower  bottom  7".  The  whole  lower  division 
yields  a  good  coal;  but  V  8"  are  left  to  support  the  roof 
and  contains  more  slate  and  sulphur  than  the  lower 
benchesf. 

Jefferson,  Brownsville  and  a  part  of  FranMin  enclose 
all  the  Pittsburgh  coal  bed  area  from  the  river  to  the  Fay- 
ette axis  north  of  Redstone  creek.  There  are  numerous 
mines  along  the  Monongahela  river  as  the  outcrop  is  above 
water  level,  except  in  a  sub-basin  a  mile  below  Redstone 
creek,  and  extends  up  the  latter  about  a  milej. 

At  W.  M.  Lyon^s  mine  on  Redstone  creek  the  roof  divis- 
ion 5',  shows  no  coal  at  all  and  the  lower  division  8',  shows 
no  distinct  partings  (plate  508  fig.  7).  The  quality  of  the 
coal  is  the  same  as  around  Brownsville,  where  the  lower 

*A  t  iarfmer's  mme  on  river  at  Banniug's  sta.  main  clay  1'  thick  and 
lower  div.  6' 2",  3'',  1' and  1' 8",  the  breast  coal  being  divided  by  a  thin 
slate  1'  3"  above  the  bottom.     (Plate  508  fig.  6. ) 

The  Rainbow  mine  at  Wbitsett  Sta.  only  works  breast  coal  5'  3",  bearing- 
in  3"  and  1'  of  brick.  Main  clay  is  1'  and  top  coal  1'.  The  breast  coal 
makes  slack  in  first  6"  to  1'  above  bands  and  also  from  6''  on  top  ;  the  bal- 
ance is  excellent  bright  lump  coal. 

tOn  Browneller's  run  a  good  section  of  Upper  Productive  measures 
shows  the  Redstone  coal  50'  above  the  Pittsburgh  coal;  Fishpot  limestone 
15  higher  and  10'  thick;  Sewiekley  coal  20'  higher  and  105'  above  Pittsburgh 
coal,  capped  with  the  lower  division  of  the  Great  Limestone,  55'  thick. 

{Several  new  operations  haye  been  located  along  this  creek,  records  of 
which  are  not  at  hand,  but  which  prove  the  bed  to  maintain  its  general  ex- 
cellence in  the  heart  of  the  basin. 
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division  is  the  same  whilst  the  roof  division  contains  8' 
coal. 

Along  Dunlap's  creek  a  complete  section  of  the  Upper 
Productive  measures  ^o^s  {see  ^\&tQ4Q4:  fig.  3).  Wood^s 
hdnk  here  shov?s  a  roof  division  8'';  main  clay  10"  and  lower 
division  7'  6",  divided  by  very  thin  but  distinct  partings  in- 
to benches  of  4'  5",  5",  4''  and  2'  4",  of  which  the  two  central 
form  a  double  bearing-in,  which  seems  to  be  a  common  fea- 
ture in  the  southern  end  of  the  Lisbon  trough. 

Along  the  river  the  many  openings  show  the  roof  division 
to  consist  wholly  of  coal  1"  to  5";  main  clay  4"  to  10"  and 
the  jlower  division  7'  6"  to  9',  the  variations  being  caused  by 
swelling  in  the  under  clay.  The  upper  2'  of  the  breast  coal 
contains  numerous  thin  binders;  but  the  whole  bed  is  mer- 
chantable coal,  free  burning,  sometimes  block.  Clay  veins 
are  numerous.  Some  little  coke  has  been  made  from  the 
slack  coal  here. 

Along  the  river  there  are  at  least  a  dozen  openings,*  all 
furnishing  coal  to  the  Fourth  Pool  shipments,  the  Lisbon 
basin  being  sub-divided  by  a  small  axis  into  two  separate 
divisions.  The  data  obtained  at  these  mines  in  1886  can  be 
best  shown  in  tabular  form : — 


Lower  Division. 

Boot  Di- 
vision. 

Maim 
Clay. 

0'8" 

Breast. 

Bearfm.g-in. 

Brick  and  Low.  Bottom. 

Hall  mine 

0'  iO" 

5'6"-6'0" 

3"-4" 

2'  i" 

Troytown 

5'0" 

0'3" 

2' 6" 

Barfreddle 

6' 4" 

0'2" 

2' 4" 

Snow  Hill,     •  .  .  .  . 

5' 3" 

0'3" 

2' 8" 

Little  Alps 

4"-6" 

I'-l'  2" 

4'0"-5'0" 

2'0" 

Cedar  Hill 

0'4" 

ro" 

6'0" 

0'3" 

V  2"                         V  6" 

Climax 

6-0" 

0'3" 

1'  2"                         V  3" 

Albany 

I'-l'  3" 

I'O" 

3'3" 

0'3" 

3'0" 

The  general  practice  is  to  leave  in  the  lower  bottom  coal, 
rarely  distinct  from  the  brick,  the  breast  coal  yielding  all 
the  way  from  3'  3''  to  6'  0",  averaging  about  5'  6".  When 
thin,  a  portion  of  the  bottom  coal  is  also  raised.  In  the 
Hall  mine  there  are  several   swamps  rendering  the  coal 

*  Beginning  at  the  Washington  line  these  are  the  Hall,  Trojrtown,  Bar- 
geddie,  Snow  Hill,  Merchant,  Little  Alps,  Cedar  Hill,  Stony  Hill,  Climax, 
Albany  and  Dean  mines,  largely  figured  on  plate  526. 
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irregular,  thicker  usually  in  these  swamps  than  on  the  cor- 
responding rolls.  The  bottom  2'  4"  is  not  rained  here  nor 
in  the  Troytown  mine,  where  the  breast  coal  yields  5'  0". 

In  the  Bargeddie  mine  only  9"  is  left  in  the  bottom,  and 
at  Snow  Hill,  the  entire  bed  averages  8',  of  which  2'  6"  be- 
low the  bearing-in  is  not  mined. 

In  the  Little  Alps  mine  the  yield  is  entirely  from  the 
breast  coal  4'  to  5';  but  at  Cedar  Hill  and  Stcny  Hill&W  but 
6"  of  bottom  coal  is  mined,  yielding  7'  5".  The  Climax 
mine  takes  out  only  the  breast  6'  thick,  giving  about  67^ 
lump  and  33^  nut  and  slack.  At  Dean^s  pit  on  Redstone 
creek  the  bed  reaches  nearly  9',  of  which  about  6'  is  mined. 
The  Upper  Productive  Measures  are  frequently  well  ex- 
posed through  this  area.* 

In  Franklin  only  a  limited  outspread  of  these  measures 
occurs  along  Crabapple  run.  The  Hazen  and  Burton  mine 
shows  the  character  of  the  Pittsburgh  coal  along  the  eastern 
outcrop  to  be  :  roof  coal  2'  11";  main  clay  0'  8"  and  lower 
division,  not  all  seen,  7',  with  partings  indistinct.  Ogelvies 
and  Piersol's  pits  show  about  6^'  of  merchantable  coal. 

Redstone,  Luzerne  and  Menallen  ttops.  comprise  another 
block  of  the  Upper  Productive  Measures,  between  the 
Monongahela  and  the  Payette  axis  south  of  Redstone  creek, 
and  extending  to  the  latitude  of  Coal  run  and  New  Salem. 
Along  the  river  the  Pittsburgh  coal  is  exposed  for  a  short 
distance  above  Brownsville,  but  is  generally  under  water 
level  nntil  after  passing  Lock  No.  5.     The  Waynesburg 

*  Along  the  river,  and  indeed  as  far  soutli  as  tlie  Redstone  creek,  the  Red-^ 
stone  coal  is  occasionally  exposed  25'  to  4'  thick,  of  fairly  good  fuel ;  the 
Sewickley  is  generally  absent,  while  the  hills  are  not  high  enough  to  catch 
the  Waynesburg.  The  Great  Limestone,  both  divisions,  and  the  Fishpot 
limestone  are  the  most  marked  features  of  the  river  topography,  and  are  ex- 
cellently developed  here  90'  and  30'  thick. 

Above  Linn  station  on  the  creek,  the  Redstone  coal  is  first  exposed,  suc- 
ceeded by  the  Fishpot  limestone  near  the  bridge^  Then  some  flaggy  sand- 
stone 25'  thick  and  finally  the  Sewickley  coal,  2'  thick,  in  irregular  waves, 
exposed  in  a  long  railroad  cut  about  a  mile  below  Parkhill's  mill.  This  bed 
passes  beneath  water  level  about  \  mile  from  the  mill,  and  just  below  th& 
mill  the  Uniontown  or  upper  division  of  the  Great  Limestone  shows  20'  above 
the  stream. 
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axis  lifts  the  coal  to  higher  elevations  on  the  west  bank  of 
the  river,  where  it  is  largely  mined;  but  the  Moans  pit  is 
the  only  opening  on  theFayette  side,  showing  10'  thick,  of 
which  8'  represents  the  lower  division.  At  Lock  Ko.  5  this 
coal  is  not  over  15'  below  the  dam,  and  in  the  trough  of  the 
basin  above  Lock  No.  6  it  is  100'  beneath  the  river.  Jacobs 
Slope  below  Coal  run,  389'  long,  reaches  the  coal  at  112'  be- 
low low  water  mark,  where  the  bed  is  11'  thick.  The 
Waynesburg  coal  350'  higher,  is  within  easy  reach  all  along 
the  river  hills,  usually  a  worthless  mass  of  coal  and  slate, 
with  a  bottom  3'  bench.  Along  Redstone  creek  the  Pitts- 
hurgh  coal  is  nearly  at  water  level  between  Redstone  and 
Menailen  twps.,  but  above  the  creek  for  some  distance 
towards  Cook's  mills,  and  the  Waynesburg  coal*  shows 
south  of  Parkhill's  mills  4'  3",  in  8  bands  of  shale  and  coal, 
the  bottom  thick  benches,  1'  8"  and  2'  5",  being  ashy. 

The  Pittsburgh  coal  is  mainly  Opened  in  Menailen  twp.  on 
the  eastern  rim  of  the  basin  in  a  series  of  country  pits  rising 
up  to  the  Fayette  axis.  The  Boyd  mine  works  the  entire 
lower  division  5'  10"  thick.  The  Roderick  pit  shows  the 
breast  coal  7'  thick;  bearing-in  3"  and  the  two  bottom  mem- 
bers over  1'  thick.  At  Woods  pit  the  bed  swells  to  11',  of 
which  9'  is  taken  out;  6'  6''  above  the  bands. 

German^Nicholson  and  a  part  of  Spring  Hill  form  a  nar- 
row wedge-shaped  area  in  Fayette  holding  the  eastern  half 
of  the  Lisbon  basin.  Along  the  river  the  Pittsburgh  coal 
first  appears  below  Cat's  runf  and  is  well  displayed  along 
that  stream  owing  to  the  hoist  of  the  Fayette  axis.  Num- 
berless small  pits  penetrate  its  outcrop  here  and  along  the 
eastern  margin  of  the  basin,  which  is  rapidly  spooning  out 
towards  the  State  line. 

*  Along  Dunlap's  creek  this  coal  is  6'  to  7'  2"  thicJi ;  but  it  still  yields  in- 
ferior coal  from  its  two  main  benches  I'  6"  and  2  2",  separated  by  clay  10" 
to  2'  thick. 

f  On  Cat's  run  Sewickley  coal  shows  on  Poundstone' s  property  b'  thick 
and  98'  above  Pittsburgh  coal,  the  latter  showing  atMasontown  13'  3"  thick, 
with  a  roof  div.  5'  5";  main  clay  10"  and  lower  div.  7'  thick.  On  Brown's 
run  to  the  north,  the  Kendall  mine  shows  this  bed  12'  7",  with  roof  div. 
'8'  4";  main  clay  1"  to  5"  and  lower  div.  9'  1' .     On  both  runs  the  upper  divi- 
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In  Nicholson,  around  New  Geneva,  the  Pittsburgh  coal* 
is  300'  above  the  river,  and  in  numerous  openings  the  roof 
shows  an  irregular  mass  of  coal  and  clay  3'  to  4'  thick, 
while  the  lower  division  averages  8'  6",  in  some  places  9' 
thick,  of  excellent  quality  and  in  appearance  and  char- 
acter quite  similar  to  that  found  in  the  Connellsville 
basin,  t 


No.  XV  in  Allegheny,  Washington  and  Greene  Counties. 

These  three  counties,  with  limited  portions  of  Westmore- 
land and  Fayette  tributary  to  the  Monongahela  river,  form 
the  ^'■Pittshurgh  District"  a  name  commercially  applied 
to  that  area  of  the  Pittsburgh  coal  in  south-western  Pen- 
nylvania- outside  the  Connellsville  (Blairsville)  and  main 
Irwin  (Lisbon)  basins,  whose  coal  partakes  more  generally 

sion  is  worthless  and  divided  by  slate  bands;  but  the  lower  division  is  good 
and  has  lost  its  partings  to  a  great  extent 

On  Dunlaps  creek  the  lower  division  is  about  8'  thick,  while  to  the  south 
towards  JSicholson,  in  the  Coflfman,  Sopper  and  Poundstone  pits  the  roof 
div.  is  3'  10";  main  clay  1'  and  lower  div.  7',  the  top  8"  of  lower  div.  being 
slaty. 

*Below  the  coal,  and  separated  from  it  by  4'  of  clay  is  a  bed  of  gray  car- 
bonate iron  ore,  formerly  much  worked,  and  occupying  the  position  of  the 
Oliphant  Blue  Lump  further  east.  This  deposit  is  very  persistent  along 
the  river  face  from  New  Geneva  to  below  the  mouth  of  Cat's  run,  the  north- 
ern boundary  ot  the  township,  where  the  coal  goes  under  the  river.  On 
Georges  creek  it  is  finely  exposed  on  Judge  Crow's  property,  where  it  is 
very  compact,  2'  to  3'  thick,  and  evidently  a  very  good  ore.  The  quantity 
is  enormous. 

f  Monaghan's  bank  near  Presbyterian  church  shows  3'  of  roof  coal  ;  l-  of 
clay  aad  8'  of  lower  div.,  and  at  the  Cove  bank  near  by  roof  div.  6'  8";  main 
clay  10"  and  lower  div.  8'  8".  The  Bedstone  coal  here  only  14'  above  Pitts- 
burgh coal,  3'  of  carbonaceous  shale  with  some  inferior  cannel .  Above  it  is 
a  bed  of  shale  which  contains  numerous  leaf  impressions,  well  preserved 
and  belonging  to  chielly  Neuropteris,  Alethopteris  and  Sphenophyllum. 

The  Sewickley  coal  shows  in  excellent  shape  on  J<'red's  run  at  Woolsey 
bank  in  two  benches  of  3'  and  2'  2"  divided  by  1'  of  slate.  It  is  preferred  to 
Pittsburgh  coal  for  domestic  use. 

The  PiUsburgh  coal  at  mouth  ot  run  is  opened  largely  and  in  Walter's 
bank  shows  roof  div.  3'  11";  main  clay  2';  lower  div.  8'  2",  all  merchantable 
coal.  ~  "  ■ 


•in[HT)illa9*Ho|)itinaH5h(*lar^^i6'ilniwc     JKgu^ 


caai 


Plate  SOJ. 


Verhcai Sections  ofPilhburgh  (bt/  m  liaafrJvcrififi.^ yV<-sfnnon/^nd £6 


'Jii. 


iRiMtaver     foyoogbioghcn., 


^1   If 
He  j  ^ 


.'II 

I  M  Ml  1    1    I  hM  r 

=  iiJM    I     y  ! 


:ei 


eg 


Ijlj 


I  III  1 1 


I  I 


I  il  I     I 


J  I  i 


^ Inmlliers.]  Allegheny,  Washington  &  geeene.      2525 

of  a  character  suitable  for  domestic  and  steam  purposes 
than  for  the  manufacture  of  coke  and  gas.* 

Allegheny  Co.  may  be  conveniently  divided,  so  far  as 
area  of  the  Monongaliela  Miner  Series  are  concerned,  into 
three  parts,  1st.:  That  portion  lying  north  of  the  Ohio  and 
Allegheny  rivers,  containing  only  about  a  dozen  small  rem- 
nants of  the  Pittsburgh  coal;  ^nd:  That  portion  lying  be- 
tween the  Allegheny  and  Monongahela  rivers,  containing 
some  larger  patches  of  this  coal,  mainly  in  the  LeecJiburg 
synclinal,  and  whose  coal  is  largely  exhausted  and  3rd. 
A  southern  belt,  south  of  the  Monongahela  river,  embracing 
a  much  more  compact  and  larger  area  of  the  Pittsburgh  coal. 

The  structure  of  this  district  will  be  best  understood  by 
reference  to  plate  513  also  showing  the  peculiarities  of  the 
area  in  the  neck  between  the  Monongahela  and  Yougliio- 
gheny  rivers,  f 

*Like  other  fields  just  described,  it  is  impossible  to  draw  any  fixed  geo- 
graphic limits  to  this  district,  for  the  typical  gas  coals  of  W^estmoreland  con- 
tinue geologically  across  Youghiogheny  rivei,  both  southward  into  Fayette 
Co.  (as  described)  and  westward  to  Monongahela  in  Allegheny  and  Wash  ing- 
ton.  While  therefor  there  is  "nly  a  gradual  change  in  character  and  struct- 
ure of  bed,  approaching  the  Monongahela  river  from  the  north-east,  as  well 
as  a  more^marted  change  in  ascending  that  river  from  Pittsburgh,  it  is  not 
possible  to  exactly  limit  application  of  the  terms  ^^coking  coal"  and  "rjas 
coal"  to  fixed  areas;  but  in  as  much  as  the  Pittsburgh  coal  and  the  .Upper 
Productive  Measures  have  been  already  described  in  the  various  basins 
within  Westmoreland  and  Payette  Cos.,  it  only  remains  to  briefly  summar- 
ize the  general  features  in  the  other  three  counties,  already  mijiutely  de- 
scribed in  Reports  K  and  KK  by  Dr.  J.  J.  Stevenson  in  1875-76;  by  E.  V. 
d'Invilliers  in  the  Annual  Reports  for  1885  and  1886,  and  by  J.  Sutton  Wall 
in  Report  K4. 

fRecent  careful  instrumental  surveys  along  Allegheny  river  .by  Mr..  Sel- 
wyn  Taylor  6f  Pittsburgh,  between  Pucketa  creek  and  city  limits,  have 
demonstrated  the  presence  of  a  new  anticlinal  or  rather  the  propriety  of 
shifting  the  Bagdad — Pin  Hook  axis  (at  least  south  of  Pucketa  creek)  con- 
siderably further  west.  Mr.  Taylor  notes  presence  of  a  well  marked  axis 
crossing  Bull  run  west  of  Tarentum  and  passing  south-west  through  bend 
of  river  at  Verona  and  again  cutting  rivernear  corner  of  Penn  twp.,  expir- 
ing south-west  near  Coleman  area  of  Pittsburgh  coal.  This  axis  slopes 
south  west  33'  per  mile,  whilst  the  basin  to  the  east  (almost  directly  in  line 
with  the  Pin  Hook  anticlinal  south  of  the  Monongahela)  slopes  in  same  di- 
rection only  18|'  per  mile.  He  therefor  removes  the  Pin  Hook  axis  south 
of  Pucketa  creek  altogether,  as  he  finds  the  coal  measures  rising  uniformly 
north-west  from  his  ireecftfiwrgf  6asin  line  to  the  new  Tarentum — Verona 
axis,  as  shown  in  plate  513. 
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Owing  to  the  oft-repeated  description  of  the  structure  of 
the  region  (the  general  rise  of  the  measures  in  a  north-east 
direction)  the  outcrop  of  the  Fittsburgh  coal'va.  Allegheny 
is  far  greater  than  in  Washington  and  Greene  Cos.,  thereby 
assisting  development  and  rendering  the  extraction  of  coal 
much  more  economical  and  rapid.  Moreover  since  a  very 
large  proportion  of  this  coal  seeks  a  market  to  the  south 
and  south-west  through  the  Monongahela  river,  it  has  cer- 
tain advantages  in  tolls,  besides  bearing  transportation  bet- 
ter than  the  softer  coal  of  the  Upper  Monongahela,  nearer 
the  State  Line. 

The  enormous  tonnage  annually  sent  to  market  through 
the  locks  of  the  Monongahela  Namgation  Co.,  nearly  all 
of  which  is  consumed  without  the  state,  and  representing 
shipments  of  lump  and  nut  coal  only,  can  be  best  shown  in 
the  following  table: — 

Shipments  of  coal  through  the  Monongahela  Navigation 
Company's  locks,  since  NoveTnber  11,  18Ji4. 


Pools. 

Tear. 

Total  in 

bushels. 

No.    1. 

No.    2. 

No.   3. 

No.    4._ 

No.  5. 

1844 

737,150 
2,637,879 

737, 150 

1845 

1,328,604 

314,342 

434,360 

4.606,185 

1846 

3,167,628 

3  091,630 

767,708 

762.036 

7.778,911 

1847 

3,377,703 

4,188,258 

1,227,201 

851,965 

9,645,127 

1848,    

3,636,761 

3,986,643 

1,436.666 

869.291 

9,819,361 

1849 

2,944,044 

4,420,347 

1,434,723 

909,393 

9.708,507 

1860 

3,988,200 

6,540,470 

1,862,648 

906.749 

12,297,967 

1861 

4,106,624 

6,846,168 

1,769,302 

800,134 

12.621,228 

1862 

4,797.704 

7,188,539 

1,736,622 

907,976 

14.630,841 

1853 

6,372,732 

7,326,062 

2,015,250 

1,003,323 

16,716,367 

1864 

4,766,263 

9,261,632 

2,006,633 

1,317,518 

17,331,946 

1856 

6,829,282 

11,485,072 

2,633,555 

1,286,100 

22,234,009 

lS5n 

3,910,978 

3,213.740 

1,031,613 

427,764 

8,584,095 

1857 

7,859,775 

17,265,226 

2,731,959 

1,126,636 

28,973.696 

1868 •  • 

7,082,600 

16,143,868 

2,600,026 

970,176 

25,696,669 

18611 

7,591,600 

15,732,845 

3,469,137 

1,493.189 

28,286,671 

1860 

10,560,384 

20,861,200 

4,878,704 

1,603,344 

64,100 

37,947.732 

1861 

4,483,717 

11,496,900 

3,695.706 

1,290,400 

20,865.722 

1862 

4,801,856 

10,094,100 

2,739,500 

948,500 

18,583,966 

1863 

6,936,392 

14,182.600 

4,481,810 

1,844,450 

26,444,262 

1864,   ...:... 

7.202.175 

18,415,700 

6,649,700 

2,903,342 

86,070,917 

lSli6 

8,013,692 

19.132,400 

8,915,600 

3,402,200 

68,900 

39,522,792 

1866 

8,813.200 

23.064.500 

7,677,600 

3,069,100 

100,900 

42,615.300 

1867 

6,139.200 

16,07.S,200 

5,656,200 

2,274,900 

28,300 

30,072.700 

1868 

8,796,400 

23.802,700 

7,622,600 

6,072,600 

9,800 

46,301,000 

1869 

8,868,900 

29,129,800 

8,988.400 

6,601,900 

23.600 

62,512,600 

1870 

8,070,700 

32.132.000 

10,012,400 

7,361,300 

20,000 

67,596,400 

1871 

6,966,200 

27,348,700 

8,300,400 

6,006,000 

48,621,300 

1813 

8,989,000 

28,614.600 

9,176,000 

7,429,300 

54,208,800 

isrd, 

7,781,600 

27,316,160 

9,710,646 

10,306,100 

66,113,495 

1874 

9,113,600 

33,610,700 

i;, 440. 800 

11,810,700 

66,881,700 

1876 

9.200,300 

31,729,900 

7,911,900 

12,666,900 

61,409.000 

1876 

8,913,300 

28, 489,  .300 

11,367  200 

13,625,200 

62,396.000 

1877 

12.462,700 

34.763,100 

11,066,800 

14.430,200 

72.702,800 

1878,    

12,237,465 

34,263,460 

11,336,100 

12,101,240 

69,938,265 

1S79 

9,526,500 

29,686.400 

9,147,700 

13,654,700 

62,016,300 

Koof  Coal 
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Shipments  of  coal  through  the  Monongahela  Navigation 
Company's  locJcs,  since  November  11, 18^. — Continued. 


r^AB. 

POOLS. 

Total  in 

No.  1. 

No.  2. 

No.  3. 

No.  4. 

No.  5. 

bushels. 

1880 

1881 

1882 

1883 

1884 

1886 

1886 

1887 

1888 

1889,    

1890 

1891 

1892 

1893 

1894 

10,319,100 

8,713,260 
11,343,700 
11.624,500 
10,482,100 
.11.462,460 
16,926,600 

9,681,000 
16,109,400 

3.473,100 
13,935,800 
13,318,700 
11,183,000 

5,883.200 
11,677,913 

40,443.460 
47,944,500 
49,888,700 
68,208,300 
31.218,000 
34,219,200 
49.188,000 
29.799,600 
43,971,000 
26,902,600 
39,202,000 
32,547.000 
23,824.860 
22,574.500 
26,086,000 

15,306,300 
14,148,800 
18,606,700 
18,161,400 
17,619,200 
16,677,300 
20,459,847 
16,938,900 
23,876.500 
16,910,200 
22,663,600 
21,702,900 
16,866,600 
18,977,100 
20,736,600 

17,979,600 
15,448,100 
21.696,600 
20,503,600 
19,920,800 
21,085,100 
24,316,700 
20,312,500 
29  504,000 
27,282,700 
40,601,300 
39,346,100 
46,913,600 
48,899,900 
68,457,000 

29, dbd 

16  000 
6,000 

■    40',8'00' 
167, 100 
283,900 

84,048,360 
86,264,660 

101,434,700 

108,487,800 
79,269,100 
82,469,060 

109,896,147 
76,631,900 

112,460,900 
79,668,500 

116,302,600 

106,914.700 
96,818,350 
96,601.800 

116,240.313 

Totals  In  bushels. 
Totals  In  tons,  *  . 

408,476,727 
15,531,396 

1,164,129,313 
44,263,472 

464,832,796 
17,674,261 

602, 403.  .386 
22.906,072 

833,300 
31,684 

2,640,674,521 
100,405,874 

*  Estimating  1  ton  equal  to  26.8  bushels. 

Allowing  an  average  of  100,000  bushels  of  coal  to  the  acre,  these  totals 
represent  a  depletion  of  26,406  acres,  tributary  to  the  Monongahela  Naviga- 
tion Go's,  slack-water  system,  not  estimating  the  large  additional  tonnage  of 
mines  shipping  solely  by  railroad,  or  the  product  of  many  contiguous 
country  pits.  The  aggregate  of  100  million  tons  represents  the  river  ship- 
ments of  the  past  50  years. 

\\v  Allegheny  Co.,  the  Upper  Productive  Measures,  other 
than  the  Pittsburgh  coal,  have  practically  no  significance.* 

This  coal  is  everywhere  good ;  everywhere  workable;  and 
while  its  mining  section  has  decreased  (and  its  worthless 
roof  member  increased)  as  compared  with  its  section  in  the 
upper  river  district,  it  is  always  of  commercial  size  and 
character,  though  suffering  an  infinite  number  of  changes 
in  "swamps"  and  "  rolls,"  due  to  irregularity  in  its  roof 
and  floor. 

In  Northern  Allegheny  perhaps  250  acres  of  the  Pitts- 
burgh coal  remain  to  attest  the  former  much  greater  out- 
spread of  this  bed  and  the  enormous  erosion  it  has  suf- 
fered. 


*The  Waynesburg  coal  is , virtually  unknown;  the  Uniontown  and  Se- 
wickley  coals  scarcely  extend  as  far  north  as  southern  Allegheny,  and  while 
the  Redstone  coal  is  much  more  persistent  and  widespread  and  can  be 
found  at  many  places  south  of  the  Monongahela  river,  it  rarely  is  of  a  char- 
acter or  thickness  to  justify  working  and  is  nowhere  mined  on  a  commer- 
cial scale. 
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The  Wright  hank  in  Franklin  twp.*  (plate  512)  shows  a 
section  quite  similar  to  many  of  the  river  mines,  a  roof  di- 
vision of  6'  6'  (divided  in  center  by  1'  6"  of  shale);  a  main 
clay  parting  1'  2"  and  lov?er  division  4'  10'',  of  which  2' 9'' 
is  breast  coal ;  5"  bearing-in  and  partings  and  V  8''  brick 
and  bottom.  There  is  only  30'  of  cover  and  the  coal  is 
not  good. 

Eastern  AllegJieny  Co.  has  a  somewhat  greater  area  of 
the  Pittsburgh  coal,  and  though  the  geological  maps  will 
show  the  irregular  and  patchy  distribution  of  the  bed,  an 
enormous  tonnage  of  most  excellent  gas  and  steam  coal 
has  been  taken  from  these  areas,  the  mines  being  exten- 
sive and  the  entries  bridging  over  barren  ravines  into  suc- 
cessive areas  of  the  coal. 

All  the  coal  north  of  the  Penna.  E,.  R.  dips  from  the 
Allegheny  river  towards  Thompson's  run  and  the  Leech- 
hurg  hasin,  the  coal  pitching  south-west  in  the  basin  18^'  per 
mile  while  along  the  anticlinal  on  the  Allegheny  it  slopes 
much  more  rapidly  in  the  same  direction,  33'  per  mile. 

The  principal  minesf  in  this  area  are  those  of  the  New 
York  and  Cleveland  Gas  Coal  Co.,  at  Center,  Plum  creek 
and  Sandy  creek  ;  the  Hampton  and  Duquesne  mines  at 
Wilkinsburg;  the  Oak  Hitl  collieries  along  Thompson  run, 
and  the  Springhill  mines  along  Turtle  creek.  In  all  these 
mines  the  roof  division  is  worthless  and  variable.  A  good 
type  of  this  division  may  be  seen  at  the  Rush  White  pit 
in  N.  Versailles  twp.,  south  of  the  P.  R.  R.  and  close  to  the 
Roaring  Run — Murraysville  axis,  where  it  is  4'  6"  thick, 

*The  same  iUustration  shows  structure  of  bed  at  the  JEmmett,  Williams 
and  Marshall  mines,  where  there  is  little  variation,  the  mining  portion 
yielding  about  4'  of  coal.  The  Sarver  pit  on  Pine  creek  in  McCandless  twp. 
shows  roof  div.  of  4',  divided  by  6"  of  shale  a  foot  above  base;  main  clay 
8"  and  lower  div.  5'  2",  of  which  3'  6"  is  breast,  4"  bearing-in  and  slates  and 
1'  4"  bottom  coal.  It  will  be  noted  how  closely  this  section  agrees  with  the 
Monongahela  river  coal  near  Pittsburgh. 

In  Boss  twp.  there  are  three  small  patches  of  the  Pittsburgh  coal,  capping 
hill  summits  at  1300'  A.  T.  and  600'  above  Ohio  river,  which  closely  mark 
the  Brady's  Bend  anticlinal. 

'  f  These  and  other  openingsalong  Pucketa  creek  and  the  P.  R.  R.  are  given 
on  plate  512  for  comparison  with  the  sections  of  northern  and  western  Alle- 
gheny Co. 
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split  up  by  5  partings  into  6  benches  of  coal,  respectively 
6",  H",  1",  3i",  1'  1"  and  10"  thick,  the  slates  being  from  i" 
to  7"  thick.  The  main  clay  parting  in  this  district,  while 
varying  also,  will  average  1'  thick.  The  lower  division 
everywhere  shows  its  characteristic  separation  into  breast, 
bearing- in,  brick  and  bottom  benches,  with  extremes  respec- 
tively of  3'  2"  to  3'  10";  3"  to  7";  4"  to  1'  0"  and  10"  to  1'  9", 
this  latter  or  lower  bottom  coal  rarely  being  mined.  The 
merchantable  coal  will  closely  approximate  4'.  Within  the 
city  limits  of  Pittsburgh  the  coal  lies  in  isolated  patches 
over  1000'  above  tide. 

The  Washington  anticlinal  enters  from  Scott  twp.  on 
the  south,  closely  following  the  Washington  pike,  and  lift- 
ing the  Pittsburgh  bed  by  reason  of  its  north-east  rise,  to 
an  elevation  of  about  1030'  A.  T.  along  the  river  bluff.* 
This  axis  is  likewise  indistinct  north  of  the  river,  unless  as  is 
probable,  it  coalesces  with  the  newly  defined  axisf  first  no- 
ticeable north  of  East  Liberty  at  the  Coleman  pit,  and  ex- 
tending along  the  river  west  of  Verona  and  Tarentum,  ris- 
ing 33'  per  mile. 

In  Penn  twp.  a  large  country  trade  has  been  done  and  is 
still  being  carried  on  to  satisfy  local  wants  at  East  Liberty 
and  Wilkinsburg,  at  Masons,  Elks,  Lytles  and  other  pits 
along  the  Frankstown  road.  In  all  the  roof  coal  is  from 
3'  to  3'  6"  thick ;  the  main  clay  parting  9"  to  1'  and  the 
lower  division  6'  4"  to  5'  11".  The  mining  coal  shows  about 
3'  2"  of  breast,  and  about  4"  of  brick  which,  with  the  bear- 
ing-in,  makes  in  all  3'  10".  The  lower  bottom  is  dirty  ;  and 
the  whole  bed  quite  irregular.     (Plate  512.) 

In  the  Sandy  Greek  mines,  which  have  furnished  a  large 

*  Its  exact  location  cannot  be  well  made  out,  for  its  strength  as  a  distinct 
axis  is  visibly  decreasing  as  the  river  is  approached,  with  the  effect  of  creat- 
ing a  broad  plateau  of  the  Upper  Productive  and  Barren  Measures,  deeply 
furrowed  by  Saw  Mill  run  and  its  numerous  branches.  As  a  consequence, 
the  Pittsburgh  coal  from  Temperanceville  on  the  west  to  the  eastern  limits 
of  the  city  beyond  the  Jones  and  Laughlin  mines  nowhere  varies  20'  in  ele- 
vation along  the  river  bluflf. 

f  This  was  described  in  the  Annual  Report  for  1886  as  the  Pin  Hook  axis, 
which,  as  was  then  intimated,  must  now  be  shifted  further  west  along  the 
Allegheny  river. 
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amount  of  high  grade  gas  coal,  the  coal  approximates  1080' 
A.  T.  and  shows  about  3'  of  breast ;  6"  to  8"  bearing-in ;  10" 
to  1'  of  brick  and  1'  to  1'  6"  bottom  coal.     (Plate  612.) 

M.  Or  aver  &  Go's,  mine  enters  the  western  outcrop  at 
1135'  A.  T.,  their  coal  road  extending  by  a  series  of  tunnels 
and  trestles  to  Armstrong  sta.  on  the  A.  V.  R.  R.,  and 
shows  about  the  same  conditions,  averaging  about  5^'  of 
mining  coai  here  as  well  as  in  the  Plum  Greek  Mine  No.  1 
of  the  N.  Y.  k  C.  Gas  Coal  Co.  There  is  however  a  notice- 
able difference  in  the  character  of  the  coal  at  these  two 
places,  the  Sandy  creek  product  being  essentially  a  gas 
<;oal  while  the  Plum  creek  output  has  a  much  lower  per- 
centage of  volatile  matter  and  is  a  stronger  steam  coal. 

Plum  twp.  is  largely  devoid  of  merchantable  coal  except 
in  the  southern  portion  along  Plum  creek,  where  are  located 
the  Centre  mines  of  the  New  York  and  Cleveland  Co.* 

Oak  Hill  mine  JVo.  4-  has  furnished  a  large  amount  of 
coal,  on  the  east  side  of  creek  in  Patton  twp.,  the  roof  di- 
vision being  2'  2'  ;  and  lower  division  6'  10",  with  benches 


*  North-east  of  New  Texas  there  are  half  a  dozen  smaU  patches  left  be- 
tween small  branches  of  Plum  creek,  each  of  which  is  insignificant  in  size, 
though  containing  a  coal  pit  worked  for  the  local  supply  of  the  community. 

A  somewhat  larger  area  is  held  between  branches  of  Armstrong  run  east 
of  McMath's  school  house,  and  a  couple  of  outlying  patches  are  still  left  in 
the  blufi's  overlooking  Pucketa  creek  to  the  north. 

In  the  larger  area  the  coal  has  been  mined  by  Messrs.  Armstrong,  Logan 
and  McMath,  and  the  foUowine;  typical  section  of  the  bed  illustrates  the 
character  of  the  coal  in  this  locality  (Plate  512.) 

J'ucketa  Creek  Goal  Section. 
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The  coal  is  of  very  good  quality,  though  quite  inaccessible. 
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of  3'  10",  6",  9"  and  1'  9",  the  breast  coal  bench  carrying  a 
thin  slate  2'  1"  from  top  (see  plate  512.) 

The  Duquesne  and  Hampton  works  in  Wilkins  twp.  are 
pretty  well  exhausted  as  also  Oak  Hill  No.  3  along  Thomp- 
son's run,  the  lower  division  showing,  benches  of  3'  2",  4", 
1'  0"  and  1'  2"  as  in  the  Curry  pit  (see  plate  512.) 

In  North  and  South  Versailles  twps.,  occupying  the 
corner  south  of  the  P.  E,.  R.  and  between  Westmoreland 
Co.  and  the  river,  the  Pittsburgh  coal  is  well  exposed  on 
the  western  flank  of  the  Roaring  Run  axis  in  the  first  town- 
ship, and  in  a  few  isolated  patches  in  South  Versailles.* 

The  Keystone  mine  shows  the  coal  225'  above  the  P.  & 
L.  E.  R.  R.,  extending  a  mile  back  to  Crooked  run  where 
it  meets  one  of  the  Spring  Hill  mine  entries  coming  south 
from  the  Penna.  R.  R.  The  coal  ia  largely  worked  out, 
the  lower  division  showing  benches  of  3'  9",  3",  10"  and  1', 
though  of  course  subject  to  local  variations.  The  breast 
coal  will  average  about  3'  ,6"  in  addition  to  which  about 
1'  of  the  bearing-in  and  brick  coal  is  won,  or  say  4'  6" 
in  all. 

Lincoln,  Elizabeth  and  Forward  twps.f  are  specially 
illustrated  in  page  plate  513  which  shows  the  outcrop  of 
the  Pittsburgh  coal  along  both  rivers  and  the  sub-divisions 
of  the  western  wing  of  the  Lisbon  iasin,  west  of  the 
Waynesburg  axis.  In  this  area  the  coal  is  mined  exten- 
sively for  both  river  and  railroad  shipments.     The  pre- 

t  Throughout  all  this  portion  of  the  field  the  coal  is  quite  irregular. 
Horsebacks,  soot-veins  and  kindred  troubles  rarely  occur,  though  clay 
veins,  running  in  every  direction,  from  3"  to  6"  wide,  are  frequently  met 
with.  Swamps  are  reported  in  the  Keystone  works  and  also  appear  across 
the  line  in  the  Larimer  mines  of  the  Westmoreland  Coal  Co,  The  principal 
trouble  arises  from  swellings  from  the  main  clay  parting,  causing  sudden 
variations  in  the  size  of  the  coal.  Near  the  clay  veins,  too,  the  coal  is  found 
twisted  in  places  for  a  considerable  distance. 

The  amount  of  cover  of  the  JJpper  Productive  Measures  is  generally  lighU 
The  highest  rock  exposed  is  a  portion  of  the  Great  Limestone,  seen  along 
the  Greensburg  pike  south-west  of  the  old  toll  house.  It  is  thin  however 
and  imperfectly  exposed,  though  yielding  a  fair  quality  of  lime.  Neither 
the  Medstone  or  Sewioklev  coals  could  be  located,  though  their  horizon  was 
reached  at  several  places. 

t  See  Annual  Report  1885.     E.  V.  d'Invilliers. 
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dominating  structural  feature  of  the  district  is  the  Murray s- 
ville  axis.* 

The  Pittsburgh  coal  along  the  Monongahela  river  is 
largely  tributary  to  river  shipments  in  Pools  Nos.  2  and  3, 
and  sections  of  the  bed  are  shown  on  the  three  page  plates 
523,  524  and  525  and  the  TougMogheny  mines  in  plate  522. 
The  entire  product  of  the  Pittsburgh  coal  bed  south  of  the 
Youghiogheny  and  west  of  the  Waynesburg  axis  is  at 
present  shipped  for  gas  or  steam  purposes.f 

Over  the  arch  of  the  Murray sville  axis  in  Lincoln  twp. 
the  Pittsburgh  coal  is  entirely  eroded,  though  it  occurs  close 
by  at  over  1100'  A.  T.  Prom  this  axis  line  north-west 
everything  dips  towards  McKeesport  at  the  rate  of  about 
75'  per  mile.  From  the  Pittsburgh  coal  on  the  summit  to 
the  Monongahela  river,  there  are  over  250'  of  Barren  Meas- 
ures exposed.  The  most  noticeable  feature  of  this  section 
is  the  outcrop,  of  the  Morgantovm  sandstone  20'  to  30' 
thick,  which  here  rises  well  up  from  the  river,  and  pre- 
sents a  bold  escarpment. 

RohMns  and  Jenkin^  s  mine  (plate  523.  fig.  50)  shows  a 
typical  section  of  the  coal  bed.  The  breast  coal  is  from  3' 
to  3' 4"  thick,  with  4"  bearing-in  coal,  and  1'  of  brick  coal, 
with  the  usual  small  slate  partings  between  these  members. 
The  bottom  coal  1'  6"  thick,  is  not  mined,  and  the  main 
clay  varies  greatly  from  6"  to  14".  In  some  parts  of  the 
mine  this  clay  is  a  mere  knife  edge  between  the  breast  and 

*Ifs  rate  of  rise  north-eastward  through  Allegheny  Co.  is  very  marked. 
Taking  the  Pittsburgh  bed  as  a  basis,  the  rate  between  where  it  leaves 
Washington  Co.  and  where  it  enters  Westmoreland,  is  fully  27'  per  mile, 
the  coal  levels  being  respectively  860'  and  1200'  A.  T.  and  the  distance  in 
round  numbers  through  Allegheny,  12  miles. 

f  There  seems  to  be  no  well  defined  line  of  demarkation  as  between  gas, 
steam  or  coking  coal,  other  than  the  general  one  just  given.  Analysis  and 
structure  reveal  nothing ;  but  practice,  the  characteristics  of  the  coal  and 
perhaps  a  little  prejudice  has  fixed  these  limits  as  they  now  exist.  A  pe- 
culiar instance  of  this  arbitrary  rule  is  the  grading  of  coals  of  the  various 
pools  along  the  Monongahela  river,  and  the  affixing  of  varying  prices  in  the 
markets  of  the  country  for  their  product,  which  is  frequently  not  warranted 
by  any  difference  in  the  coal  itself.  There  certainly  is  some  variation  oc- 
casionly,  and  often  within  narrow  limits  of  area ;  but  no  law  for  this  lact  has 
yet  been  satisfactorily  applied. 
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roof  members.     The  latter    are  about   3'  thick,   though  no 
coal  over  5"  is  found  in  them.  i 

The  Penny  min^  (plate  622  fig.  73)   on   the    Youghio 
gheny  shows  a  similar  section  in  main  tunnel  and  is  con- 
nected with  the  Robbins  and  Jenkins.     The  roof  division 
however  is  4'  thick,  with  a  bottom  coal  and  slate  2'  separ- 
ated by  1'  of  clay  from  the  upper  coal  V  V,  also  slaty. 

The  Productive  Measures,  above  the  Pittsburgh  coal, 
north  of  the  axis,  are  exposed  up  to  the  Great  Limestone, 
160'  above  the  coal.  The  lower  division  of  this  limestone  is 
quarried  and  burned  on  the  summit  east  of  the  Pleasant 
Valley  school-house  in  the  Edmunson  quarry.  The  stone 
is  reported  as  making  an  excellent  lime.  The  Redstone 
coal  is  worthless  and  slaty  here,  and  is  60'  above  the  Pitts- 
burgh, and  the  SewicJcely  coal  horizon  was  not  noticed. 

On  the  south  side  of  the  anticlinal  there  is  an  area  under- 
laid by  the  Upper  Productive  Measures  nearly  equal  to 
that  on  the  north  side  of  the  axis.  The  Bellevue  mine 
opening  on  the  river,  mining  back  to  Wiley s's  Hollow, 
(see  plate  523  fig.  49)  further  emphasizes  the  persistent 
character  of  the  Pittsburgh  coal,  its  roof  division  and  part- 
ings being  3'  9'';  main  clay  0'  8"  and  lower  division  6'  0'', 
with  benches  of  3'  4'',  4",  1'  0''  and  1'  4",  furnishing  about 
4^^'  of  commercial  coal. 

In  Elisabeth  twp.  there  is  a  much  greater  outspread  of  the 
Pittsburgh  coal,  its  constant  south-east  dip  bringing  it  much 
lower  in  the  hills  and  confining  its  outcrop  to  the  two  river 
banks,  where  it  shows  150'  higher  on  the  Monongahela  river 
side  than  on  the  Youghiogheny.  The  rocks  exposed  extend 
from  275'  above  the  Pittsburgh  coal  to  150'  below  that  bed. 

The  Cornell  and  Werling  mine  (W.  H.  Brown)  is  illus- 
trated on  plate  522  fig.  75.  The  pit  is  a  mile  from  the 
Youghiogheny  river  in  Logan's  Hollow  south  of  Boston, 
and  is  largely  mined  for  gas  coal  for  the  Cincinnati  mark- 
ets. It  is  one  of  the  best  examples  of  single  entry  mines 
in  the  district.*    The  bed  shows  a  roof  division  of  4'  2" 

*The  main  entry  Is  quartered,  driven  S  140  L,  about  1  mile  to  Wild  Cat 
Hollow.    Face  entries  are  laid  at  an  angle  to  main  gangway,  about  S  23°  W 
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main  clay  0'8"  and  lower  bottom  5\9",  with  benches  of  3' 
4'';  bearing- in  4";  brick  1' 2"  and  lower  bottom  11".  The 
lower  bottom  is  frequently  found  clean  enough  to  warrant 
its  being  taken  up.  Horsebacks  are  met  with  in  the  roof 
members.  The  O'Neill  mine  is  worked  in  conjunction  with 
the  Cornell  and  Werling,  and  shows  little  or  no  variation 
in  section. 

The  Looedale  and  Horner  and  Roberts  mines  are  on  the 
west  outcrop  and  turn  their  output  into  the  Second  Pool  on 
the  Monongahela  river.  The  coal  dips  75'  per  mile  south- 
east. The  first  named  mine  is  seriously  troubled  through- 
out, although  the  coal  is  of  excellent  character.  In  addi- 
tion to  a  large  swamp*  there  is  a  bad  roll  in  the  underclay, 
bearing  north  and  south  through  the  mine,  which  has- 
faulted  the  coal  about  2'.  The  clay  swells  and  lifts  the 
coal  on  one  side  and  cuts  away  the  coal  on  the  other,  highly 
polishing  the  fractured  edges.  In  the  swamp  the  divisions 
are  all  thicker.  The  roof  division  is  about  4'  6"  and  main 
clay  10".  Average  Of  lower  division  5'  5",  with  beaches  of 
3'6",  3'',  I'O"  andl'S".  Section  in  swamp  7' 1",  with 
benches  of  3'  9",  6'',  1'  2"  audi'  8''.  Clay  veins,  spars 
and  soot  veins  are  frequently  met  with. 

The  Hedstone  coal  here  and  at  Hillsdale  is  about  4'  thick,. 

and  8'  wide,  150  yards  apart,  from  which  butt  entries  are  driven  S  65°  E 
through  the  field  of  coal.  Between  entries  or  rooms  is  30'.  Booms  start 
from  an  entry  6'  wide,  and  in  21'  they  widen  to  24',  thus  leaving  an  entry 
pillar  of  coal  24'x21'.  The  feature  ot  room  driving  is  a  little  peculiar,  open- 
ing out  9'  on  each  side  of  the  6'  entry.  This  plan  is  said  to  work  well. 
Kooms  are  carried  in  75  yards,  with  6'  of  coal  between  them  at  the  entries, 
thinning  down  almost  to  nothing  when  the  two  sets  of  rooms  meet.  The 
pillars  on  each  side  of  the  main  entry  are  15'  thicls. 

*From  pit  mouth  to  where  coal  goes  under  cover  at  head  of  south  fork  of 
Wiley's  run  is  about  1200  yards,  45'  below  main  opening.  Main  entry  S  50° 
E  for  700  yards,  and  then  S  35°  E  for  about  750  yards,  which  is  likewise 
course  of  "swamp".  Main  gangway  at  this  point  is  about  as  far  south-east 
as  the  Morton  pit,  but  about  200  yards  E.  N.  B.  of  it.  The  elevation  is 
about  850',  or  58' lower  than  the  crop  at  -Morton  pit.  Swamp  reported  100' 
deep  and  700  yards  in  width.  Its  direction,  transverse  to  general  basin,  is 
peculiar,  and  if  it  shall  be  found  to  extend  further  south-east,  may  have 
some  bearing  upon  noticeable  diflference  in  elevation  (22')  In  coal  on  north, 
and  south  sides  of  Douglass  run. 
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and  to  the  N.    E.,    around    Harmony    school    house  the 
Waynesburg  coaZis reached.* 

Along  the  eastern  border  of  Elizabeth  twp.f  the  Pittsburgh 
bed  is  everywhere  above  water  level,  neither  of  the  sub- 
divisions of  the  Waynesburg  trough  being  sufficiently  deep 
to  carry  the  coal  below  the  Youghiogheny  river.  Its  crop 
line  however,  continually  approaches  the  river  bank  from  the 
north  southward,  and  so  feeble  is  the  anticlinal  roll  between 
the  two  sub-basins  in  this  part  of  the  field,  that  from 
Buena  Vista  to  the  "Westmoreland  Co.  line  the  coal  eleva- 
tions vary  within  30'.  Here,  north  and  south  of  Industry, 
are  located  the  Ocean  Mines  Nos  3,  3  and  4-t  belonging' 
to  the  estate  of  W.  L.  Scott  of  Erie,  Penna. 

Ocean  Mines  JlVos.  3  anOH.  are  located  on  either  side  of  a 
small  ravine,  and  extend  northwards  to  the  South- West 
Gas  CoaV Go's,  tunnel;  Mine  iVo.  ^  is  an  independent  open- 
ing south  of  Industry.  Swamps  have  been  met  with  in 
all  three  mines  which  suggest  the  continuation  of  the  east- 
ern sub-division  of  the  Waynesburg  synclinal  into  this 
part  of  the  district.  All  these  mines  and  the  Atlantic  col- 
liery to  the  south  are  now  very  extensively  developed  and 
furnish  a  high  grade  coal.  The  bed  yields  about  4'  4" 
of  merchantable  coal,  the  lower  division  benches  being  3' 
6",  3^",  1'  0"  and  1'   0",  with    the  main  (breast)  coal  occa- 

*Tlie  Round  HiU  church  is  on  upper  or  Uniontown  div.  of  Great  Lime- 
stone, 12'  to  14'  thick,  with  Uniontown  coal  above  it,  while  road  intersec- 
tion, about  40'  below  church,  is  in  lower  div.  This  limestone  must  b& 
quite  thiclj,  (80'  to  100'). 

The  Sewiekley  coal  crop-  is  marked  by  about  1'  of  carbonaceous  matter. 
Beneath  it  sandstone  and  sandy  shales  for  25',  and  then  Fishpot  limestone, 
about  10'.  Below  this  sandy  shales  again  occur  to  the  Hedstone  coal,  about 
4'  thieli.  The  coal  is  slaty  and  evidently  worthless,  and  lies  about  60'  above 
Pittsburgh  coal. 

t  Nowhere  between  this  point  and  Pittsburgh  does  the  great  commercial 
bed  of  the  region  reach  the  same  favorable  relation  to  water  and  railroad 
levels.  The  inclines  are  short  and  grades  favorable,  the  coal  acreage  com- 
paratively compact  and  regular,  and  with  the  high  reputation  of  the 
"  Youghiogheny  Gas  Coal  "  already  established,  this  section  seems  to  be 
exceedingly  favored. 

J  Ocean  Mine  No.  1  is  located  on  opposite  side  of  river  in  Westmoreland 
Co.,  at  Scott  Haven,  where  lower  division  shows  benches  of  3'  8",  4",  1' 
and  1'. 
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sionally  carrying  2"  bone  coal  on  top.  Along  Howell's  run 
and  contiguous  territory  the  full  character  of  the  bed  is 
shown  by  the  following  section  : 

,  Goal  0'  10"  to  0'  J 

Roof   mvision\c\a.y  1  0"  to  1  2''  ?3'  10''  to  4'  4 

(  Coal  2'  0"  to  2'  2"  > 

Main  clay  parting,  0'  10"  to  1'  0 

(Breast  coal  3'  6"  1 

\  Bearing-in  coal,  0'  2"  to  0'  4"  !        „„.„,„, 

y  Lower  Bottom  coal,  0'  11"  to  1'    2"   J 

The  roof  coal,  as  usual,  is  unfit  for  mining;  the  brick 
coal  very  good  throughout;  the  bottom  coal  worthless  and 
the  breast  coal  sometimes  divided  by  a  thin  band  of  pyrit- 
ous  slate. 

Forward  twp.  lies  next  to  the  south  -west.  Its  geology 
is  but  a  south-eastern  prolongation  of  that  of  Elizabeth 
twp.,  except  that  the  general  south-west  inclination  of  the 
measures  has  buried  the  Pittsburgh  bed  under  still  more 
cover  in  the  Waynesburg  trough.  However,  the  combined 
effect  of  the  axis  to  the  north-west  of  the  township  limits, 
and  the  erosion  of  the  Monongahela  river,  has  resulted  in 
the  uninterrupted  exposure  of  the  great  coal  bed  along  the 
river,  from  Falling  Timber  run  and  Elizabeth  on  the  north 
to  the  Westmoreland  Co.  line  on  the  south  *  ThS  section 
exposed  extends  from  280'  above  the  Pittsburgh  coal  to 
200'  below,  to  the  bottom  of  the  Morgantown  sandstone 
of  No.  XIV. 

*  with  the  exception  of  Messrs.  Horner  &  Roberts,  H.  D.  O'Neil  and 
James  G.  Blaine,  the  product  of  this  township  is  classed  as  Pool  No.  S 
coal — a  necessarily  unjust  commercial  discrimination  on  account  of  the 
identity  of  the  coal  field  being  developed  by  all  operators  here.  The  same 
remarks  might  apply  to  other  parts  of  the  Monongahela  district ;  for  while 
there  are  certainly  distinctions  to  be  made  between  the  First  and  Fourth  Pool 
coal,  it  frequently  happens  that  an  operator  who  has  his  tipple  plant  in  one 
pool  is  mining  coal  three  or  four  miles  back  from  the  river  in  a  totally  difler- 
ent  pool.  And  yet  his  coal  is  classed  in  the  pool  bringing  the  best  price,  of 
course,  while  his  neighbor,  working  the  same  coal  in  adjoining  gangways, 
loads  his  coal  a  mile  or  two  further  up  the  river,  and  must  submit  to  a  cor- 
responding discrimination  in  price.  Arriving  in  the  Cincinnati  or  New 
Orleans  markets — side  fcy  side — the  two  boat  loads  are  necessarily  similar, 
but  the  price  paid  is  not. 
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The  Uiiiontown  coal  and  limestone  are  reached  in  several 
places,  south,  of  Elizabetli  and  Perry's  Mill  and  Leech 
runs  and  the  lower  division  of  the  Great  Limestone  60'  thick 
a^ong  the  river  hills.  The  SewicTcley  coal  is  wanting;  but 
the  Hedstone  hed  is  opened  in  better  condition  than  to  the 
north  and  on  Fallen  Timber  run  shows  3'  to  4'  thick  and 
quite  clean  and  pure. 

The  Horner  and  Roberts  iwine  at  Hilldale  is  the  largest 
mine  in  the  district  and  shows  best  the  typical  character  and 
variation  of  the  Pittsburgh  coal.  Sections  of  the  average 
and  "  swamp"  coal  are  given  oa  plate  524  figures  46  and  47. 
The  page  plate  illustration  513  also  shows  the  under- 
ground structure  of  the  bed  here  and  the  sinuous  course 
of  a  long  swamp,  where  2000'  from  the  pit  mouth  the  coal 
has  fallen  82'  from  the  crop.  In  the  butt  entries  extending 
out  of  this  swamp  the  initial  rate  of  rise  is  very  rapid,  out- 
side of  which  limits  the  dip  is  quite  regular.  The  swamp 
is  estimated  to  be  300  yards  wide  and  10  yards  deep. 

In  the  pump  shaft  133'  6"  deep  th*?  coal  is  struck  in  the 
swamp,  ST^ollen  to  10'  5^",  of  which  the  roof  division  is  2'  3"; 
main  clay  11'' and  lower  division  7' 3|^'',  with  coal  benches  4' 
6",  3",  1'  0"  and  1'  6".  Outside  the  swamp  areas  the  mining 
divisions  show  breast  coal  2'  10''  to  3'  2";  bearing-in  0'  3''  to  0' 
4'';  brick  coal  about  1'  0"  and  lower  bottom  coal  1'  1"  to  1' 
4".  Clay  veins  were  seen  in  the  water  course  gangway,  be- 
tween Nos.  7  and  8  entries,  running  in  every  direction  aud 
sometimes  crossing  one  another.  They  generally  thin  out 
towards  the  swamp,  only  3"  out  of  18"  or  20"  in  the  water 
course  gangway  being  prominently  seen .  there.  Some  are 
white  clay;  others  a  heavy,  hard,  black  spar. 

The  Pittsburgh  bed,  on  McKinney's  Fork,  shows  about 
3'  of  coal  in  the  roof  division,  and  5^' in  the  lower  division; 
but  both  the  "brick"  and  "  lower  bottom  "  members  are 
frequently  sulphurous. 

The  Wenona  mine  (see  plate  510)  shows  the  mining  coal 
5'  10",  furnishing  4'  8"  coal  and  leaving  1'  2''  in  bottom. 

The  Old  Eagle  mine  at  Elkhorn  is  also  illustrated  on  plate 
610.     This  mine  was  opened  about  35  years  ago,  and  owing 
25* 
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to  its  position,  right  in  the  axis  of  the  north  sub-division  of 
the  Waynesburg  basin,  its  development  has  presented  many 
interesting  features  of  the  characteristic  structure  of  the 
Pittsburgh  coal  when  similarly  situated  in  troughs  or  swamp- 
lines,  and  illustrates  the  great  irregularity  of  the  floor  of 
this  bed.  The  swamp  has  been  developed  for  about  650- 
yards,  200  yards  wide  and  10  yards  deep,  really  a  separate^ 
basin.  The  breast,  bearing-in  and  some  of  the  brick  coal 
are  mined  in  this  pit  in  one  bench  4'  2"  to  4'  10"  thick. 

A  compressed  air  locomotive  (see  plate  501)  has  been 
used  here  for  a  number  of  years,  notwithstanding  great  ir- 
regularities of  dip  in  the  coal,  for  delivering  cars  from  the 
main  parting  inside  the  mine  to  the  river  tipple. 

The  BanMn  and  Milesville  mines  further  up  the  river 
and  near  the  Westmoreland  Co.  line  amplify  the  illustra- 
tions already  given.  The  former  opening  marks  xhe  bottom, 
of  the  southern  "swamp"  or  sub-division  of  the  Waynes- 
burg basin,  which  bears  about  N  58°  E  to  Suter  on  the 
Youghiogheny  river.  The  coal  mined  is  4'  6"  thick,  leaving: 
V  6"  of  lower  bottom  in  floor.  Becket's  run,  to^the  south 
of  the  Milesville  mine,  marks  a  line  of  fault,  bearing  N 
40°-45°  E,  dropping  the  coal  on  the  west  side  about  20'.* 

No.  XV  in  the  Pittsburgh  District,  south  and  west  of' 
the  Monongahela  Miver. — Allegheny,  Washington  and 
Oreene  Counties. 

In  previous  chajjters  the  Upper  Productive  Measures  and 
the  Pittsburgh  coal  bed  have  been  described  in  all  areas 
north  and  east  of  the  Monongahela;  it  only  remains  now  ta 
describe  the  balance  of  the  area  holding  these  measures  to 
the  west  of  that  river,  mainly  in  the  several  pools  between 
Pittsburgh  and  the  West  Virginia  State  Line,  from  whence 

*Just  across  Becket's  run  coal  crops  at  801'  A.  T.,  or  21'  higher  than 
south  crop,  or  a  downthrow  on  the  south.  On  the  Youghiogheny,  at 
Howell's  run,  the  reverse  is  seen,  the  coal  on  north  side  of  stream,  opposite 
Pacific  mine,  being  22'  lower  than  south  crop.  On  the  ground  at  either  placfr 
the  coal  levels  indicate  a  fault ;  but  in  neither  instance  are  the  two  coal  crops 
over  225  yards  apart  and  their  difference  averages  21'  in  elevati^n  from  crop^ 
to  crop. 
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the  bulk  of  the  enormous  annual  tonnage  passing  through 
the  locks  of  the  Monongahela  Navigation  Co.  originates. 

Plate  519  shows  a  key  map  of  the  eight  pools  and  a  list 
of  the  principal  mines  in  this  district,  shown  in  more  detail 
in  the  suite  of  six  sections  on  plates  520  and  521.  The  gen- 
eral map,  plate  475,  showing  the  entire  area  underlaid  by  the 
Pittsburgh  coal  west  of  Laurel  Hill,  will  closely  indicate 
the  importance  of  the  fleld  which  is  tributary  to  the  Monon- 
gahela River  district,  now  to  be  described.* 

Beginning  at  the  north,  in  the  region  immediately  south 
of  Pittsburgh,  there  is  an  important  group  of  mines  along 
Montours  run,  the  Panhandle  B.M.  andChartiersCreek  smd 
SawMill  run  whose  coal  is  largely  shipped  by  rail  or  dropped 
directly  into  Ohio  river  barges,  below  Lock  No.  1,  in  west 
Allegheny  and  north  Washington  Cos.  In  southern  Beaver 
there  are  a  few  remnants  of  the  Pittsburgh  coal  still  left 
to  indicate  the  outspread  of  the  Upper  Productive  Measures. 

East  of  Frankfort  along  the  Washington  Co.  line  the  coal 
as  mined  by  Mr.  Cooleyf  shows  a  roof  division  of  3'  3"  con- 
sisting of  two  benches,  *'  6"  and  4",  separated  by  5"  of  clay; 
a  main  clay  parting  of  0'  6"  and  a  bottom  bench  of  6'.  The 
breast  coal  (3'  1")  carries  3"  of  slate  2'  1"  from  top,  the 
bearing-in  coal  and  partings  5",  and  the  two  lower  benches 
2'  6".  The  breast  coal  mines  out  in  rectangular  blocks,  and 
can  be  used  for  smithing;  but  the  best  coal  comes  from  the 
bearing-in  bench,  which  is  clean  and  free  from  sulphur. 
About  V  6''  of  the  brick  and  bottom  coal  are  raised,  below 
which  the  coal  is  impure.  Further  contrasts  are  f urni  «hed 
by  small  openings  in  Hopewell  twp.  Gortney'  s  bank,  600' 
above  the  Ohio  river,    shows  a  roof  division  of  4'  9"  with 

*Plates  509-512  and  522-526  give  vertical  sections  of  Pittsburgh  coal  at  dif- 
ferent mines  in  this  district.  For  details  concerning  mines  and  general 
geology  see  Reports  K  and  K  4  and  Annual  Reports  lor  1885  and  1886. 

\BahhetV&  imine,  1  mile  east,  shows  a  section  in  striking  contiast  with 
Cooley's,  with  roof  div.  6",  one-half  coal ;  main  clay  1'4"  and  lower  div. 
4  ik"  with  benches  of  2'  8",  3^"  and  1'  5".  The  Leiper  bank,  1  mile  north- 
west of  Frankfort,  shows  roof  2'  3";  clay  1'  2  '  and  lower  div.  4'  6'  ;  the 
breast  coal  still  divided  near  centre  by  3"  of  clay.  These  are  all  country 
pits,  and  merely  serve  to  illustrate  the  condition  and  section  of  the  bed 
near  western  outcrop. 
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several  partings;  main  clay  only  2";  lower  division  thinned 
down  to  3'  10",  the  bearing-in  coal  and  slates  near  the 
centre  5i'  thick.  The  coal  has  but  little  cover,  and  is  gen- 
erally poor  and  slaty. 

In  Washington  Co.  the  Pittsburgh  coal  is  generally  under 
water  level  south  of  the  Panhandle  E,  E,.,  except  for  a 
short  distance  on  Cross  creeK  and  Scotts  run  along  the  Ohio 
line  and  along  Chartiers  creek  under  the  Washington  and 
near  the  Claysville  axes. 

In  Hanover  twp.,  along  the  Beaver  Co.  line,  there  is  a 
considerable  area  of  irregular  shape  around  Florence  and 
Bavington  west  of  Raccoon  creek  in  which  there  are  num- 
erous country  pits,  and  where  the  section  extends  up  to  the 
Oreat  Limestone.  The  dip  is  south-east.  A  group  of  five 
mine  sections  here  is  shown  on  plate  512  of  which  the  follow- 
ing table  shows  the  variation  in  north  Washington  : — 


Roof 
Division. 

Main 
Clay. 

Lower  Division. 

'.-            Locality. 

Breast. 

liearing- 
in. 

Brick  & 
Bottom. 

John  Frazier,*    .... 
School  No.  5,t  .           .   . 
Florence,  i    . 

Russell,  § 

Whittaker,||     .          .   . 
Eldersville,**     .   . 
(Iross  Creek, tt 
Patterson, 

2' 9" 
Sandstone 

1'8' 
8' 5" 
2'  1" 
5'  —  8' 

0'2' 

0'  10" 

0'2" 

O'-l' 

V  1" 

V  10" 
1'3" 
3'4' 
1  9" 

2  8i" 

2'o"-2'7" 

2' 6" 

0'3" 
0'  4|" 
0'  53" 
0'3" 
0'5" 
0'4" 
0'4" 
0'  4" 

1'8" 
0'  10"      0'  10" 
1'  1"        0'  6" 
5"-8"       1'  0" 

1'6" 
1'  0"        1'  2" 
1'  10"-2'  2" 

2'  0'- 

*  Frazier  opening  coal  is  quite  free  burning  ;  contains  very  little  ash  and 
shews  pyrites  near  top.  f  In  opening  near  School  House  No.  5  there  is  no 
roof,  the  upper  sandstone  lying  directly  on  breast  coal.  J:  At  ound  Florence 
roof  is  clay,  streaked  with  thin  coal ;  the  lower  div.  is  fair.  §  Russell  bank, 
west  of  Bulger,  shows  abnormal  and  very  peculiar  section  ;  roof  div.  con- 
sists of  no  less  than  11  partings,  and  breast  coal  carries  persistent  clay  band 
2"  thick  about  2'  0"  above  bottom.  ||  Whittaker  bank,  west  of  Burgetts- 
town,  is  quite  as  peculiar,  and  it  is  somewhat  difficult  to  fix  line  of  division 
between  roof  and  lower  portion  of  bed.  Coal  contains  much  slaty  material 
and  mineral  charcoal ;  clay  parting  is  very  thin  and  roof  div.  holds  7  benches 
and  partings.  **  Around  Eldersville  in  Jefferson  twp.  the  roof  div.  is  ir- 
regular and  frequently  cut  out  by  sandstone  horsebacks,  which  however 
rarely  affect  the  lower  div.  Coal  very  bituminous  showing  in  layers  3"  thick, 
without  lamination,  and  makes  an  exceedingly  good  fuel.  \\0n  Cross  creek 
breast  coal  sometimes  eroded  and  at  Patterson  mines  the  same  thing  occurs. 
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The  Panhandle  and  Ohartiers  Valley  districts  in  Alle- 
gheny and  Washington  Cos.  are  illustrated  in  page  plate 
511  by  10  sections.  The  following  table  shows  the  varia- 
tions of  the  Pittsburgh  coal  bed: 


Locality. 

Roof. 

Main 
clay. 

Lower  Division. 

Breast. 

Bearing- 
in. 

Brick. 

Bottom. 

Mansfield, 

Grant, 

2'0" 

0'  10" 

3'  0"-3'  6" 

2'  10" 

2' 8" 

2' 9" 

2'  6-" 

Block 

Block 

2'9"-3  6" 

Block 

3'0" 

3' 4" 

2-8" 

3' 2" 

S'O" 

3'0' 

4' 7" 

0'3' 

0'3" 

0'3" 

0'  S'," 
coal  i'  6" 
coal  4'  2" 

0'  9"-l'  0" 
0'    8" 
0'    8" 
0'    10" 
0'    10" 

to    4'  10 

1'  0"-l'  6' 
1'  0" 

Ewing, 

I'O" 

Federal  Spring,*  .   . 
Oak  Ridge,  t    .... 
Iiaurel  Hill',    .   .   . 
Jiimbo,t          .... 

V5" 

0'9'i" 

1'2' 

I'O" 
0'  7|" 
0'7" 

O'S" 

1'  1" 

1 

Primrose,  § 

0'4i"     |0'8"-1'3"|0'9"-1'6- 
coal  i' 6"    to     .■;' 0" 

Midway, 

Fox,       

Phoenix,      

5' 4" 
,1'5" 
3' 9" 
VT' 
0'  11" 
0'  10' 

I'O" 
0'9" 
I'O" 
0'  10" 
0'  2"-2' 
0'  2"-2' 

0'4" 

0'4" 

0'3" 

0'3"-0'5" 
0'2''-0'5' 

0'3" 

0'    10"   i       1'4" 
1'  8' 

P.  C.  &Y.  tunnel,    . 
Bridgeville,    .... 

Allison, 

Thompson,  ,   . 

1' 
0'    9" 

0'    1" 
1'    6" 

6" 

10"-1'0" 
I'D" 
I'O" 

A  very  large  number  of  mines  and  country  pits  occur 
within  this  special  district ;  but  the  above  have  been  selected 
for  illustration  with  a  view  of  representing  the  average  con- 
dition of  the  Pittsburgh  coal  here.  The  roof  division  is 
quite  variable  and  is  always  worthless.     The  lower  division, 

*ln  Cannonsburg  district,  Cliartiers  twp.  commercial  coal  about  4'  6" 
thick  J  at  Allison  mine  about  4'.  The  Challenger  pit  shows  lower  div.  5'  2" 
to  6'  2";  breast  coal  2'  10"  to  3'  6".  Roof  coal  quite  thin,  in  places  only  2" 
thick,  t  Oak  Bidge  mine,  west  of  Greggs  Sta.,  Allegheny  Co.  works  through 
a  long  tunnel,  and  in  swamp  entry  in  second  hill,  coal  is  5'  thick.  Else- 
where average  thickness  is  3'  4",  but  good  throughout.  The  National  Coal 
Works,  further  west,  show  a  similar  lower  div.,  the  roof  coal  being  in  places 
7'  thick,  t  Jumbo  mine,  Washington  Co.  on  Panhandle  R.  R.  developed  by 
coal  cutting  machines,  man  labor  and  an  extensive  wire  rope  system.  Bear- 
ing-in  is  done  on  top  of  limestone,  thus  taking  out  whole  bed.  Coal  aver- 
ages 4'  6",  being  4'  10"  at  pit  mouth,  and  4'  2"  at  head  of  tunnel.  So  far  as 
developed  all  the  coal  has  a  block  character,  and  a  small  slate,  occurring 
about4"  above  bottom,  is  frequently  used  for  bearing-in  bythe  handlaborer. 
The  swamps  met  witli  are  small.  §  Primrose  mine  further  west  is  developed 
by  bearing-in  above  bands  and  only  occasionally  is  brick  coal  found  suflB- 
ciently  clean  to  mine.  Front  coal  was  largely  block,  open  burning  and 
semi-cannel  in  structure,  and  without  separate  benches.  There  was  com- 
paratively little  of  this  coal  howevei;,  and  in  rear  workings,  clay  veins  and 
horse  backs  are  frequent. 
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furnishes  about  4'  to  5'  of  merchantable  coal,  the  bottom 
member  of  the  bed  being  usually  impure  and  left  in  the 
mine.  Frequently  this  entire  lower  division  becomes  a 
''block  coal,'"  without  visible  partings,  especially  along  the 
Allegheny-Washington  line  between  McDonald  and  Mid- 
way stations. 

The  Mansfield  Coal  &  CoJce  Co.  mine  north-westward  to- 
wards the  Claysville  axis,  the  coal  rising  up  Campbell  creek 
50'  to  60'  per  mile.  The  slack  from  this  mine  is  washed 
and  coked,  and  though  the  coke  is  somewhat  soft,  it  is 
largely  used  in  the  western  markets  for  mill  and  foundry 
purposes. 

The  Grant  mines,*  further  up  Kobinson's  run  and  close 
to  the  Mansfield  synclinal,  yield  about  3'  6"  of  commercial 
coal,  which  is  a  full  average  for  a  number  of  mines  in  this 
vicinity. 

Along  the  P  C.  &  T.  B.  B.  in  Allegheny  Co.  the  outcrop 
extends  along  Chartiers  creek  from  Mansfield  to  below 
Hastings  Sta.,  the  coal  lying  very  flat  owing  to  the  course 
of  the  stream,  though  rising  more  directly  south-east  to  the 
Washington  axis.  In  Washington  Co. ,  this  same  axis  ele- 
vates the  coal  from  Cannonsburg  to  Ewingsville,  while  it 
crops  completely  across  the  Mansfield  basin  towards  Mc- 
Connells  mills  and  the  Claysville  axis. 

In  S.  Fayette  twp.  a  large  area  of  coal  owned  by  the 
Ohartiers  Block  Goal  Co.  occurs  along  Thoms  run,  furnish- 
ing a  high  grade  gas  coal,  bright,  clean  and  of  regular  thick- 
ness. The  coal  bed  sinks  steadily  to  the  south-east  in  this 
area. 

The  Federal  Spring  mines  (plate  511)  at  Ramsey  station 
is  typical  of  this  region.  The  breast  coal  is  quite  brittle 
and  breaks  out  in  small  lumps;  but  very  clean  and  firm. 
Small  clay  veins  and  a  swamp  are  met  with;  but  they  do 
not  adversely  affect  the  coal.  About  33j^of  ^the  output  is 
lump  coal. 

The  Willow  Grove  mines  are  among  the  most  extensive 

*  Special  illustrations  of  the  coal  here  and  the  fcsail  remains  found  in  the 
upper  part  of  the  breast  coal,  are  shown  on  plates  476,  477  and  478. 
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in  the  district,  opened  a  short  distance  below  McDon- 
ald station.  The  front  coal  is  about  1040' A.  T.,  the  main 
entry  going  in  on  true  butt  and  dipping  for  1600'  to  a  swamp. 
A  swamp  entry  connects  the  old  workings  at  this  point 
by  which  the  water  is  collected  on  the  main  entry  and 
pumped  from  there  out  to  main  pit  mouth.  In  this  mine 
especially  in  the  new  pit,  the  miners  bearin  on  the  bottom 
limestone,  or  within  2"  of  it,  thus  obtaining  from  4'  to  6'  of 
coal.     The  breast  varies  from  3'  to  4'  thick. 

The  Laurel  Hill  unines  are  probably  the  largest  opera- 
tion along  the  Panhandle  R.  R.  Haulage  system  is  [shown 
on  plate  514. 

The  main  coal  varies  from  4' 6"  to  6'  3",  averaging  a  little 
over  5'.  Bearing-in  is  done  on  the  limestone,  using  largely 
machine  cutters.  The  front  coal  is  all  block;  all  members 
are  equally  good  and  the  bearing-in  slates  thin  and  insigni- 
ficant (plate  511). 

Farther  in  the  hill,  where  the  Mock  coal  changes  to  bench 
coal,  the  breast  and  bearing-in  furnish  about  4'  and  the 
bottom  coal  1'  2"  to  1'  6".  Here  too  "black  jack"  or  "nig- 
ger head"  becomes  a  troublesome  impurity. 

Limited  outcrops  of  the  Pittsburgh  bed  occur  to  the 
south-east  on  Miller' s  creek  waters,  sufficient  to  afiford  ac- 
oess  to  the  south  Fayette  territory.  This  is  an  excellent 
field  of  undeveloped  coal,  and  from  its  superior  position 
and  availability,  must  soon  command  attention.  A  great 
deal  of  the  coal,  like  that  along  the  Panhandle,  is  of  hlooTc 
nature,  the  whole  lower  division  being  without  partings  or 
benches.  While  of  course  development  has  proved,  in  the 
larger  mines  of  the  township,  that  the  character  of  the 
ooal  is  very  liable  to  change  into  the  characteristic  "bench'' 
form  of  the  Pittsburgh  bed,  the  coal,  when  so  changed,  is 
quite  as  valuable  though  a  more  common  commodity. 

The  Hastings  mine  on  the  P.  C.  &  Y.  R.  R.  reaches  the 
Pittsburgh  coal  by  a  slope  125'  long  and  33'  deep.  The 
coal  section  shows  roof  division  5'  4";  clay  parting  6";  lower 
division  5'  10".  The  lower  bottom  averages  about  1'  4"  and 
is  not  mined.     The  balance  4' 6"  is    most    excellent    coal. 
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Passing  Hastings  station,  and  the  anticlinal,  the  dip  along 
the  creek  is  south-east  all  the  way  to  the  Washington  line. 

The  Midway  mines*  are  worked  from  a  shaft  and  opera- 
ted on  both  sides  of  the  railroad.  The  workable  portion  of 
the  bed  3'  6"  to  4'  0"  thick,  shows  no  partings  and  is  a  true 
block  coal,  yielding  masses  of  any  desired  size.  Beneath 
this  1'  to  15''  of  bottom  coal  is  too  impure  to  mine.  The 
coal  is  more  than  semi-cannel,  but  contains  bituminous 
coal  in  thin  streaks.     It  is  extremely  clean  and  pure. 

Along  Montour' s  run  the  Gliff  and  Montour  mines  of 
the  Imperial  Coal  Co.  are  the  principal  operations.  The 
Montour  minef  is  located  close  to  the  Bulger  axis,  the 
front  coal  n^m^  south-east  to  the  pike  and  then  dipping 
south-east  to  Robinson's  run.  The  breast  coal  varies  from 
2'  8"  to  3'  and  brick  coal  10"  to  1'  0",  the  average  yield  of 
commercial  coal  being  3'  8''  co  4'  10''. 

The  Cliff  mine  lies  south-east  of  the  axis,  its  breast  coal 
3'  and  brick  10".     The  roof  coal  in  both  mines  is  over  4' . 

Around  Sharon  in  Moon  twp.  there  is  a  long  narrow 
strip  of  the  Pittsburgh  coal  extending  south-east  nearly  to 
Montour's  run.  In  its  best  shape  the  coal  shows  a  breast 
coal  bench  of  3'  1",  with  V  of  parting  10''^ from  top;  bear- 
ing-in  coal  and  bands  0'  6";  brick  0'  9"  and  lower  bottom  1 
6''.  The  roof  division  reaches  3'  9''  and  main  clay  10".  The 
McCormick  and  Nolle  mines  yield  a  lower  division  of  4'  10" 
and  4' 7''.     (See  plate  512). 

^  In  Findlay  twp-  there  is  a  large  patch  around  Clinton, 
where  the  Irwin  coal  (see  plate  512)  shows  a  roof   division 


*The  raw  coal  was  used  with  two-thirds  ooiie  at  Sharon  furnace  with  satis- 
faction and  the  coal  has  also  proved  itself  well  fitted  for  manufacture  of  il- 
luminating gas,  carrying  a  low  sulphur.  Clay  veins  and  horse  backs  are 
numerous  and  the  entire  section  is  reproduced  in  Walnut  Hill  works  on 
other  side  of  station. 

jLocated  well  up  on  hill,  but  little  below  pike.  Extensively  equipped 
with  an  improved  system  of  wire  rope  haulage.  The  rope  is  endless  and 
moves  along  a  double  entry,  in  one  direction  constantly.  All  mine  work  is 
single  entry,  except  main  tunnel.  Swamp  extends  through  east  works, 
draining  and  deepening  southwards. 
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4'  8";  clay  parting  0'  V  and  lower  division  5'  3''.  The 
breast  coal  is  here  3'  8"  thick,  though  in  this  field  it  rarely 
exceeds  2'  9".  The  coal  is  soft  and  free  burning  and  is 
free  from  clay  veins  and  horsebacks.  The  Tomlinson  mine 
in  the  south-east  corner  of  the  township  shows  roof  3'  2"; 
main  clay  1'  0'';  lower  division  4'  6",  excellent  for  steam 
purposes,  free  burning  and  low  ash.  The  Cox  bank  at 
North  Star,  shows  roof  5'  10";  clay  1'  0";    bottom  4'  9". 


Mines  along  Saw   Mill  run;  below  Pool  No.  I. 

Immediately  south  of  Pittsburgh  a  large  amount  of  coal 
has  been  won  along  the  two  branches  of  Saw  Mill  run,  the 
Pittsburgh  coal  cropping  along  the  river  front  at  elevations 
of  over  1000'  above  tide,  and  sinking  gently  south-west  on 
both  sides  of  the  Washington  axis,  where  its  outcrop  is 
eroded  up  to  Castle  Shannon.  All  these  mines  have  fur- 
nished the  very  best  quality  of  coal,  more  largely  used  and 
preferred  in  the  Pittsburgh  market  than  any  other,  al- 
though now  largely  exhausted  along  the  immediate  river 
front.  Typical  sections  of  the  seam,  (see  plate  522  figs.  67, 
68,  69)  are  shown  at  the  following  mines: — 


Iiocallty. 

Roof  Di- 
vision. 

Main 
Clay. 

Lower  Division. 

Breast. 

Bearlng- 
in. 

Brick. 

Lower 
Bottom. 

Castle  Shannon,* 
Enterprise,  t  •   ■ 
"Venture,  .... 
Fox, 

2' 3" 
1'9" 
3'0" 
4' 2" 

0'  10" 
0'  10"-!'  6" 

0'  10" 
0'  9"-2"  6" 

3'0" 
3' 3" 
3' 3" 

3'  ri" 

0  3" 
0'4" 
0'4" 
0'4|" 

I'O" 
0'  IQi" 

1'  c' 

0'9" 

1'2" 
1'4" 
1'2" 
1'2" 

*  Castle-Shannon  mines  are  located  up  a  branch  from  Stone  House  at  about 
975'  A.  T.  the  coal  rising  north-west  to  981'  In  West  Liberty  borough,  and 
north-east  to  991'  in  blufl"  back  of  Beil  House.  The  larger  part  of  these  hills 
are  worked  out  of  available  coal,  and  numerous  gob  piles  along  the 
streams  attest  former  activity  of  region.  Horizon  of  Great  Limestone  is 
frequently  met  with  in  hills  between  outcrops  of  Pittsburgh  coal ;  but  with 
the  exception  of  region  bordering  Baldw-in  and  Scott  tnis  great  calcareous 
formation  can  rarely  be  recognized.  It  seems  to  have  turned  almost  entirely 
into  shales.  The  Pittsburgh  (upper)  sandstone  is  likewise  thin  and  disin- 
tegrated. 

f  Enterprise  mine  enters  crop  where  coal  goes  under  water  level  at  Banks- 
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I*  early  all  these  mines  have  extended  their  entries  far  to 
the  south-west,  drawing  their  coal  practically  from  the  same 
region  as  supplies  Pool  No.  1.  The  crop  has  been  punctured 
at  scores  of  old  openings,  but  most  of  the  available  coal 
north  from  Greentree  borough  has  been  removed.  The 
Venture  and  Chess  mine  workings  are  connected  and  have 
yielded  about  the  same  character  of  excellent  coal  in  the 
past. 


Mines  on  Pool  No.  1,  south  and  west  of  the  Monongahela 

river. 

This  pool  embraces  the  territory  between  the  first  and 
second  dams  of  the  Monongahela  Navigation  Co.,  extending 
from  Pittsburg  to  Port  Perry.  Oat  of  a  la^-ge  number  of 
mines  shipping  either  directly  by  river  or  by  the  Becks  run, 
Baltimore  &  Ohio  and  Whiteacre  run  railroads,  the  follow- 
ing have  been  selected  as  types  of  the  Pittsburgh  coal 
(Plates  Nos.  522  and  523). 


Locality. 

Roof  Di- 
vision. 

Main 
Clay. 

Lower  Division. 

Breast. 

Bearing- 
in. 

Brick. 

Bottom. 

Green  Springs, 
Bellwood,      .   . 
Hays,            .   ) 
Street's  Run,  S 
Risher,  .      . 
Walton,  .... 
Becks  Run,*  .   . 
Ormsby,     .   .  . 

4'  8" 
3'0" 

4'  4'' 

4' 7" 
5'  0" 
4'  11' 
4' 7" 

0'  10" 
0'  4"-0'  8" 

0'8" 

0'9" 
0'  10" 
0'9" 
0'9" 

3' 2" 
3' 2" 

3'  0" 

3' 2" 
3'  1" 
3'0' 
2' 9" 

C  41" 
O'S" 

0  51" 

0'4" 
0'4" 
0'4" 
0'4" 

0'9" 
0'  10" 

0'9" 

0'  10" 
O'S" 
0'  10" 
0'  10" 

1'4" 
1'  11" 

O'S" 

::r 

1'2" 

ville  and  the  tunnels  extend  back  towards  Mt.  Lebanon.  About  50%  of 
■output  is  lump  coal,  25%  nut  and  25%  slack.  Coal  mined  here  averages  4' 
thick,  of  which  3'  Is  breast.  Has  a  high  reputation  in  the  trade  for  cleanli- 
ness and  gas  making  qualities,  and  together  with  coal  from  along  Little  Saw 
Mill  run,  is  deservedly  esteemed  as  among  the  best  fuel  sent  from  Pitts- 
burgh district.  Much  of  it  is  shipped  in  barges  to  the  river  trade  and  much 
to  the  western  market  over  the  P.  <fe  L.  E.  R.  R. 

*Beck's  run  mine  fairly  illustrates  conditions  affecting  mining  along  river 
front.  All  front  coal  is  worked  out,  the  mine  road  passing  through  a 
tunnel,  with  a  fall  of  9'  on  coal  in  650  yards,  crossing  rear  ravine  200  yards 
wide.  Mine  drains  south-east  for  about  2000  yards  before  rising  towards 
Walton  Colliery  line,  and  entries  are  largely  drained  through  a  "swamp" 
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All  these  mines  are  in  Baldwin  and  Mifflin  twps.)  Alle- 
gheny Co.,  and  give  abundant  evidence  of  the  great  regu- 
larity of  the  lower  division;  the  most  uniform  thickness  of 
the  mining  members,  and  the  greater  variation  and  thick- 
ness of  the  roof  division.  It  must  be  remembered  that  the 
latter  is  nowhere  mined  and  is  split  up  into  thin  benches  by 
numerous  slates. 

Walton' s  Six  Mile  Ferry  works  enters  the  crop  nearly 
300'  above  the  river,  and  its  section  is  typical  for  this  region 
in  the  Nineveh  iasin.  One  swamp  passes  through  the  mine 
about  800  yards  from  the  pit  mouth  and  15'  deep,  and 
slopes  downward  northwest,  causing  a  dip  in  that  direction 
along  the  rear  tunnel. 

Along  the  Wheeling  Division  of  the  B.  &  O.  K.  R.  the 
country  rises  to  250'  aboye  the  Pittsburgh  coal,  showing 
imperfect  exposures  of  the  Great  Limestone. 

In  Mifflin  twp.  the  Pittsburgh  coal  is  opened  in  nearly 
every  ravine.  Along  Streets  run  the  McKee  coal  shows 
roof  division  3'  4"  to  3'  6";  clay  parting  6"  to  8";  lower  di- 
vision 6'  ]''.  The  roof  coal  is  generally  bony  and  dull. 
The  lower  bottom  coal  V  V  thick,  is  worthless,  leaving  4' 
of  breast  and  brick. 

Proceeding  northwards  along  Streets  run  the  coal  is  found 
always  rising  along  a  line  parallel  with  the  axis,  as  well  as 
to  the  south-east  towards  the  PinhooTc  anticlinal.  Thus 
openings  have  been  made  in  four  places  and  the  three  most 
northern  gangways  have  been  carried  to  daylight  in  Hamil- 
ton hollow  south-east.* 

entry  south-west  to  Saw  Mill  run,  where  the  Jones  and  Laughlin  Amerinwn 
mine  and  the  Bimingham  Coal  Co's.  mine  also  concentrate.  Breast  coal 
may  average  3'  6";  bearing-in  i"  and  brick  9"  to  1',  so  that  the  commercial 
portion  ol  the  bed  yields  about  i'  6". 

*  The  most  northern  is  1890'  long  S  65°  E,  and  shows  no  diflference  of  level 
at  the  ends.  For  1250'  from  west  opening,  coal  dips  9'  tn  centre  of  swamp 
and  apparently  near  its  head. 

The  second  butt  entry  is  2930'  long,  centre  of  swamp  being  2150'  from 
Streets  run  crop  and  12'  lower;  further  south  in  third  parallel  butt  entry, 
2760'  long,  swamp  is  7'  lower  than  west  opening  and  1600'  S  65°  E  from  it. 
The  curious  feature  of  this  swamp  is  its  greater  elevation  in  the  central 
gangway,  which  however  can  be  readily  overcome  and  the  entire  swamp 
drained  out  at  975'  A.  T. 
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The  Green  Springs  mine*  has  been  among  the  most  ex- 
tensive on  the  river,  and  lies  on  the  east  side  of  the  Pin 
Hook  axis.  The  roof  coal  is  about  5'  thick,  but  as  usual 
through  this  region,  utterly  worthless,  occurring  in  seams 
between  slate  and  clay,  rarely  over  6''  thick.  The  main 
over-clay  is  reported  regular  throughout  the  mine;  the  rolls 
and  horsebacks  occur  in  the  roof  members  with  a  tendency 
to  compress  the  breast  coal  slightly  from  4"  to  6".  The 
bottom  coal  is  not  lifted.  The  bed  will  not  yield  much  over 
4';  but  by  an  extensive  system  of  wire  rope  haulage,  a  large 
output  of  most  excellent  coal  is  economically  secured  here, 
the  coal  bed  being  comparatively  undisturbed  and  free  from 
swamps  or  clay  veins. 

Mines  in  Pool  No.  2  in  Allegheny  County. 

Pool  No  2  extends  along  the  Monongahela  river  from 
Port  Perry  to  the  Washington  Co.  line,  embracing  the  areas 
in  Mifflin,  Jefferson  and  Snowden  twps.,  as  well  as  the  ter- 
ritory along  the  lower  end  of  Peters  creek  and  along  Lick 
run  and  the  B.  &  O.  R.  R.  The  Pin  Hook  axis  fairly  limits 
the  western  extension  of  mining  for  the  river  trade  and 
some  of  the  mine  entrieshave  really  been  extended  from 
the  river  up  the  rise  of  the  coal  to  and  across  this  axis. 

There  is  a  long  list  of  operations  tributary  to  this  pool, 
fairly  illustrated  on  plates  524,  525,  and  526  of  which  the 
following  may  be  taken  to  represent  the  average  condition 
of  the  Pittsburgh  coal  : 


Lower  Division. 

Roof 
Division. 

Main 
Clay. 

Locality. 

Breast 

Bearing- 
in. 

Brick. 

Bottom. 

Upper  Walton,  . 

3'  9" 

0'  9" 

3'  0" 

0'  3|" 

1'  1" 

1'  2" 

Jones, 

4'  10" 

1'  0" 

3'  0" 

0'  3" 

1'  0" 

1'  3' 

Lower  Walton,  . 

4'  0" 

0'2"-0'8' 

3'  6" 

0'  31'' 

1'  0" 

1'  4' 

Blackburn,      .   . 

4'  3" 

1'  0" 

3'  2" 

0'  4" 

1'  1" 

1'  6" 

Pine  Run,        .   . 

4'  3" 

0'  8" 

3'  4" 

0'  4" 

0'  11" 

1'  2" 

Allequippa,     .   . 

5'  3" 

0'  5" 

3'  51  ' 

0'  4' 

0'  10" 

1'  3" 

Camden,  .       .   . 

4'  2" 

0'  6" 

3'  1" 

0'  4|" 

0'  10^" 

1'  4' 

Amity, 

4'  4" 

0'  11" 

3'  0" 

0'  4" 

0'  10" 

1'  2" 

Stone,     .   . 

6'  2" 

0'  6" 

3'  2' 

0'  5" 

1'  0" 

1'  2' 

*  Some  300  acres  of  river  front  hills  have  been  worked  out,  and  present 
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The  chief  features  presented  by  this  group  of  mines  are 
1st.  the  variability  of  the  roof  member,  which  thins  from 
6'  2"  at  the  Stone  mine  southward  to  3'  9''  at  the  Upper 
Walton  mine,  near  Elizabeth,  and  always  a  worthless  mass 
of  slate  and  coal,  poorest  where  thickest.  3nd.  the  greater 
regularity  of  the  mining  portion  of  the  bed,  the  breast 
coal  averaging  3'  3'';  the  bearing-in  nearly  4"  and  the  brick 
coal  about  11'',  or  a  total  yield  of  mining  coal  of  4'  6".  The 
entire  output  of  these  mines  is  highly  prized  for  domestic 
and  steam  use  and  a  large  proportion  is  used  for  the  manu- 
facture of  illuminating  gas  in  the  lower  Ohio  cities.  Plan 
of  Walton  mine  is  shown  on  plate  518;  tipple  devices  and 
plans  in  plate  517. 

The  outcrop  of  the  coal  is  everywhere  exposed  to  ready  at- 
tack through  the  countless  small  streams  entering  the  river, 
so  that  it  maybe  concluded  that  this  region,  despite  its 
somewhat  thinner  coal  section,  has  furnished  an  enormous 
amount  of  the  most  cheaply  mined  and  most  highly  prized 
coal  from  the  Pittsburgh  district. 

Still  many  irregularities,*  caused  by  swamps,  spars,  clay 
veins  and  other  troubles  this  bed  is  affected  by,  have  had 
to  be  overcome,  although  nearly  all  the  coal  is  drained  and 
moved  favorably  toward  point  of  shipment. 

On  Beams  run  and  Peters  creek  the  Pittsburgh  coal  crops 

unmined  territory  is  all  situated  back  in  third  hill  about  I5  miles  from  river. 
The  south  end  of  first  hill  tunnel  is  1056'  A.  T.  a  fall  of  6  along  the  axis ;  the 
south  end  of  second  tunnel  is  at  1043',  or  a  fall  of  19'.  Here  a  surface  road 
crosses  a  branch  of  Whiteacre  run,  entering  third  tunnel  at  1038'  A.  T.  All 
these  elevations  represent  the  south-west  fall  ol  the  coal  and  not  the  dip, 
which  is  to  the  south-east. 

*Thus  a  swamp  16'  deep  and  300'  wide  was  met  with  in  Upper  Walton 
mine  and  some  of  the  clay  veins  fault  the  coal  members  to  a  considerable 
extent  The  Jones  mine  shows  numerous  troubles  also,  but  mainly  con- 
fined to  roof  members.  Upper  portion  of  breast  coal  bench  varies  here  from 
2'  10  to  3'  6". 

The  Lower  Walton  mine  workings  show  a  swamp  19'  deep  and  450  wide 
passing  through  south  side  o'  this  mine  and  west  side  of  Upper  mine. 
Product  of  the  mines  yields  70%  lump.  17%  nut  and  13%  dust  coal.  The 
Blackburn  mine  shows  additional  interruptions  to  systematic  mining.  Two 
swamp  entries  drain  the  coal  in  second  hill  into  Lewis  run.  Swamp  is  irre 
gular  in  size  %nd  shape. 
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well  to  the  north-west,  owing  to  the  effect  of  the  Pin  Hook 
axis,  the  roof  division  showing  about  2'  6'',  main  clay  6"  to 
10''  and  lower  division  5'  6''. 

In  the  rear  workings  of  Pine  Run  mines,  in  fthe  Ober's 
hill,  an  elliptical  swamp  50'  deep  and  600'  wide  has  no  ap- 
porent  drainage  outlet.  A  fault  is  found  along  its  margin 
that  displaces  the  coal  members  about  3'  and  numerous 
swells  and  horsebacks  in  the  overclay  were  observed  from 
li'  to  3^'  thick  and  from  2'  to  14'  long.  The  same  story  is 
repeated  in  many  places  between  here  and  Peters  creek  in 
other  works  contiguous  to  the  basin  line. 

Mines  in  Fool  No.  3,  Washington  County. 

This  pool  extends  along  the  river  from  Elizabeth  to  a 
point  about  midway  between  Columbia  and  Bellevernon. 
In  addition  to  receiving  the  coal  from  a  number  of  opera- 
tions on  the  east  side  of  the  river  (already  described  earlier 
in  this  report)  all  the  coal  in  the  Peters  Creek  region  on  the 
B.  &  O.  R.  R.  along  the  river  front  in  Union  and  Carroll 
twps.  of  Washington  Co.  is  made  tributary  to  it  (Plates 
524,  525  and  526.) 

The  Pin  Hook  axis  still  makes  itself  felt  on  Peters  creek, 
passing  close  to  the  Lockhart  mine,  where  the  Pittsburgh 
coal  lies  on  its  arch  at  984' A.  T.,  dipping  up  and  down 
stream,  whilst  the  Roaring  Run  axis  lies  close  to  the  river  in 
northeast  Washington  Co.,  passing  through  the  Hillsdale 
mine,  with  the  Pittsburgh  coal  at  868'  A.  T.  The  Waynes- 
burg  synclinal  between  these  axes  encloses  a  trough  nearly 
six  miles  wide  from  which  coal  rises  gradually  towards 
Peters  creek,  slowly  sinking  up  the  river  to  the  Buffalo 
mine;  then  rising  gently  to  a  knuckle  near  Monongahela 
City  to  790'  A.  T.,  only  to  sink  again  to  a  sub-basin  at  the 
Black  Diamond  mine,  764'  A.  T.  From  here  the  measures 
rise  rapidly  to  the  Waynesburg  axis,  passing  through 
Columbia,  with  the  coal  at  950' A.  T.,  sinking  with  every 
westward  bend  of  the  river. 

Along  Peters  creek  the  Pittsburgh  coal  outcrops  con- 
tinuously from  the  Allegheny  Co.  line  across  the  Notting- 
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ham  twp.  line,  with  the  following  sections  at  the  "principal 
mines : — 


Locality. 


Venetla,    .   . 
Lockhart,     . 
Segler,  . 
Finleyville, 


Roof 
Division. 


4'  ?'■ 


5'  0" 


Main 
Clay. 


1'  0'' 
0'  10" 
0'  0"-2'  0" 
0'  10" 


Lower  .Division. 


Breast. 


3 


4<' 
3'  6" 
3'  0" 
3'  2" 


Bearlng- 
In. 


C  31" 
0'  3" 
0'  3" 
0'  i" 


Brick. 


1'  1' 
C  10" 
1'  0" 

1'  2" 


Bottom. 


1'  4' 
1'  3" 
1'  4" 
1'  4" 


The  product  of  the  Peters  Greek*  and  Nottingham 
tnines  is  carried  to  the  Wheeling  and  Chicago  markets 
via  the  B.  &  O.  R.  R.  and  is  highly  prized  for  fuel  and  gas 
purposes,  mining  out  in  large  cubical  blocks.  The  bottom 
bench  is  everywhere  impure.  The  country  hereabouts 
is  largely  cut  up  by  ravines,  giving  rise  to  a  good  deal  \  of 
"red  coal"  near  the  outcrop.  The  Redstone  coal  is  'iY 
thick  and  about  65'  above  Pittsburgh  bed. 

*Mentlon  must  be  made  of  the  excellent  quality  of  the  limestone  occur- 
ring beneath  Pittsburgh  coal  bed  along  Peters  creek.  It  shows  about  8 
thick,  buite  persistent;  quarried  at  lark's  above  Finleyville  and  at  covered 
bridge  near  GastonvlUe.  Very  pure,  makes  excellent  furnace  flux  and  the 
clay  resulting  from  its  decomposition  Is  said  to  make  a  serviceable  pottery 
clay.    It  is  dove  colored,  and  without  siliceous  matter. 

Along  any  of  the  roads  leading  from  Peters  creek  over  to  Mingo  creek 
and  the  river,  sections  of  the  Upper  Productive  measures  are  passed  over, 
in  places  reaching  to  the  Waynesburg  "b"  coal  bed.  Thus  going  south 
from  Currysville  the  Waynesburg  coal  is  found  about  250'  above  the  Pitts- 
burgh bed,  and  the  JJniontown  coal  is  also  exposed  about  2'  thick,  resting 
on  the  Great  Limestone,  which  everywhere  spreads  through  the  hills  in  this 
part  of  the  district. 
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Representative  river  mines  in  this  pool  show  as  follovirs 
in  Washington  Co: — 


Locality. 


Black  Diamond, 

Ivlle 

New  Gatsburg. 
Dry  Run,  .  .  . 
New  Eagle*.  .  . 

Mingot 

Courtney,   . 
Buffalo,    .  .  .  . 
New  Coal  Bluff, 

Cliff 

Banner  No.  1,  . 
Hlndale 


3'  I" 
8'  2" 
4'  7" 
3'  10" 
4'  5J" 
4'  lO" 
3'  4'- 
4'  7" 
4'  0" 
3'0"-4'  0" 
3'  8" 
3'    3- 


Clay. 


0'  10" 
0'  10" 
10" 


0' 

0'  9" 
1'  0" 
0'  10" 
1'  0" 
0'  10" 
l"-0'  10" 
D'  8" 
0'  10" 
0'    6" 


Lower  Division. 


3'  2" 
3'  1" 
2'  11" 

„,      g., 

2'  lOi" 
3'  14" 
3'  0" 
2'  10" 
3'  3" 
2'  11" 
2'  10" 
3'    0" 


Bearing- 
in. 


0'  3" 
0'  .3}" 
0'  3" 
0'  3" 
0'  31" 
0'  3" 
0'  3" 
0'  3" 
0'  3" 
0'  4" 
0'  4" 
0'    4" 


I'l" 

I'O" 

Vi" 

1'2" 

V  1" 

1'3" 

I'O" 

1'3" 

I'O" 
J,  j„ 

I'O" 
1-2" 


Lower 
Bottom. 


1'2" 
1'3' 
1'3" 
1'2" 
I'O" 
1'3" 
1-3" 
VV 
1'4" 
1'4" 
V3" 


There  is  comparatively  little  variation  in  the  mining 
members  of  the  coal  all  along  the  river,  providing  measure- 
ments are  made  away  from  swamps,  where  the  whole  bed  is 
generally  somewhat  swollen.  In  seven  of  the  largest  mines 
given  in  the  table,  the  total  average  thickness  of  the  entire 
seam  only  varies  between  9'  1"  and  10'  9"  and  mainly  in  the 
roof  coal.  The  breast  coal  is  about  3'  0";  bearing-in  3^'' 
and  brick  1'  1",  so  that  the  commercial  output  comes  from 
about  4'  4i",  or  slightly  less  than  the  second  pool  average. 

Swamps:}:  abound'  however,  especially  in  the  two  sub-di- 


*In  New  Eagle  mine  the  floor  is  very  undulating  and  In  addition  to  num- 
erous rolls,  producing  swamps  and  hills,  a  fault  passes  through  east  side 
workingSjUorth  and  south,  throwing  the  coal  down  on  east  side  6' or  more. 

\ Mingo  »w'«e,still  more  in  sub-basin,  shows  a  swamp  entering  from  the  west 
side;  crosses  main  entry  65  yards  from  pit  mouth,  where  it  is  4'  deep;  de- 
scribes thence  a  semi-circle,  gradually  growing  deeper  until  it  connects 
with  a  circular  basin  or  pot-holeof  sunken  coal  23'  deep  and  192  yards  in 
diameter,  at  780  yards  from  pit  mouth.  Even  additional  separate  swamps 
are  found,  so  that  some  idea  can  be  formed  as  to  the  trials  of  mining  in  a 
coal  bed,  seemingly  regular  along  its  outcrop,  but  subject  to  infinite  varia- 
tions of  level,  especially  in  or  near  the  centres  of  the  great  synclinal  basins 

XGarfleld  mine  entry  bears  8  13°  W  and  crosses  a  14'  swamp  at  1,390  yards 
from  pit  mouth.  Swamp  is  a  couple  of  hundred  yards  wide  and  is  undoubt. 
edly  the  same  reported  upon  in  Forward  twp.  at  the  Old  Eagle  mine.  It  is 
fairly  possible  too  that  this  great  swamp  may  be  directly  connected  with  the 
one  followed  through  eastern  part  of  Union  twp.,  the  latter  being  a  tongue 
or  oflf-shoot  of  the  main  sub-basin.     While  these  irregularities  are  every- 
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visions  of  the  Waynesburg  basin,  permitting  the  general 
statement  that  these  troughs  are  rarely  regular  and  are 
commonly  marked  by  irregularities  of  dip  and  structure. 
The  coal  is  everywhere  good  and  always  acceptable,  yield- 
ing perhaps  66^  lump,  17^  slack  and  17^  dust;  but  it  grows 
softer  going  up  the  river  and  shows  a  tendency  to  break 
out  into  smaller  sizes  and  to  yield  a  fair  coke. 

The  Upper  Productive  coal  measures  are  the  surface 
rocks  through  seven-eights  of  the  district,  a  small  patch  of 
the  Upper  Barrens  resting  on  the  Fallowfield  line  east  of 
Pigeon  creek.  On  this  ridge  the  Waynesburg  coal  has 
been  opened  in  the  past,  reported  4'  thick,  capped  with  the 
Waynesburg  sandstone.  On  the  summit  the  Washington 
coal  is  reached,  140'  higher.  The  Uniontown  coal  can 
hardly  be  recognized  in  the  township  and  it  must  be  very 
thin.  Vertical  sections  of  the  Monongahela  river  series 
along  the  river  in  Greene,  Washington  and  Fayette 
counties  are  given  on  ijlate  527  and  comparative  sections 
with  West  Virginia  exposures  in  plate  528. 

In  Scott's  hollow,  running  up  from  Pigeon  creek,  the 
lower  division  of  the  Great  Limestone  is  present  at  55'  above 
tile  Hedstone  coal,  which  is  mined  by  Mr.  Isaac  Teeple, 
where  it  shows  two  benches  18"  and  21''  thick.  The  coal 
here  is  clean  and  in  good  shape,  and  has  a  good  reputation 
for  domestic  purposes.  The  Redstone  coal  3'  to  4'  thick  is 
likewise  opened  a  mile  below  Lock  No.  4. 

Just  above  the  Black  Diamond  mine,  a  stream  enters 
the  river  from  the  south,  upon  which,  half  a  mile  from  its 
mouth,  the  Redstone  coal  is  opened  in  several  places.  The 
coal  varies  from  3'  to  3'  6"  thick,  and  is  clean  and  of  good 
quality.  The  same  coal  appears  in  several  other  places 
through  the  township;  is  usually  40'  to  50'  above  the  Pitts- 
burgh coal,  and  from  2'  to  3^'  thick.     Near  the  mouth  of 

where  recognized  as  9uoh  under  the  name  of  "«t«a«ips",  and  are  certainly 
fertile  causes  of  trouble,  it  seems,  in  this  particular  locality, that  to  the  rapid 
subsidence  of  the  powerful  Murraysville  axis  should  be  charged  much  of 
the  widespreafl  differences  of  level  co-incident  upon  the  blending  together 
of  the  several  sub-syncUnals,  elsewhere  held  apart  by  the  presence  of  that 
axis.  The  structure  of  this  -immediate  region  Is  unique  in  the  district. 
26* 
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Mingo  creek,  it  shows  an  unusual  development,  being  re- 
ported there,  in  an  old  air  shaft,  4'  thick,  overlaid  by  10"  of 
clay,  and  this  in  turn  by  2'  of  coal  and  shale. 

Mines  \in  Pool  No.  ^   Washington  County. 

The  fourth  pool  extends  from  Lock  No.  4  below  Bellever- 
non  to  Lock  No.  5  above  Brownsville  and  Bridgeport.  All 
the  coal  mined  in  this  area  lies  to  the  east  of  the  Waynes- 
burg  axis,  in  the  Lisbon  (Irwin)  iasin,  and  it  also  shows  a 
marked  change  in  character  and  section  in  this  pool  as  com- 
pared with  the  region  north-west  of  the  axis. 

The  principal  Washington  Co.  mines  are  given  in  the 
following  table,  those  in  Fayette  Co.  and  along  the  Red- 
stone having  been  already  described: — (See  plate  526). 


Roof 
Divi- 
sion. 

Main 
Clay. 

Lower  Division. 

Locality. 

Breast. 

Bearing- 
in. 

Brick. 

Lower 
Bottom. 

Knob  mine,*  .  .   . 
Caledonia,!     .   .   . 
Champion,}:    .  .   . 
Woods  Run,    .   .   . 
Clipper,  §      .... 

0'6" 

.  0'  10" 

4'  1" 

0'  10" 

3' 5" 

I'O" 
0'  10" 
I'O" 
0'  10" 
0'  10" 

5'  9"-6'  0" 
5' 8'' 
4' 9" 
5'0" 
4' 9" 

0'3" 
0'3" 
0'2" 
0'3" 
0'2" 

1'2" 
1'4" 
1'4" 
1'3" 
1'  1' 

1'9" 
1'  10" 
1'6" 
1'  4"       ■ 
1'4" 

*Knob  mine  slopes  for  Pittsburgh  coal  which  is  34'  below  low  water  and 
68'  vertically  beneath  top  of  slope,  and  the  coal  is  worked  out  on  the  block 
system ;  room  entries  driven  square  against  butts  and  parallel  with  cleavage, 
and  90  yards  apart.  The  breast  coal  only  is  mined  at  present,  nearly  6' 
thick,  with  few  clay  veins,  horse  backs  and  binders.  It  yields  66%  screened 
lump  and  33%  not  and  slack. 

fin  the  Caledonia  mine  breast  and  both  bottom  members  are  mined  out, 
giving  7j'ot  coal.  Roof  coal  is  only  16".  No  clay  veins  or  soot  veins  ar& 
noticeable,  but  there  are  numerous  rolls  in  floor,  cutting  out  at  times  2'  of 
bottom  coal,  without  in  the  least  disturbing  balance  of  bed.  The  Eclipse 
TOine  near  by  shows  breast  ooal  4'  6"  to  5'  0";  bearing-in  3''  to  6"  and  about. 
1'  6"  of  the  bottom  coal  mined. 

t  Champion  mine  shows  rolls  in  floor,  but  clay  seams,  spars  etc.  are  very 
rare,  the  bed  yielding  about  7'  9",  of  which  6'  is  left  in  floor. 

§  Clipper  mine  is  an  extensive  operation  near  Independence,  where  bear- 
ing-in is  driven  on  the  bottom  limestone,  thus  taking  out  entire  seam,  about 
T'  4''  thick.  There  is  a  swamp  here  600  yards  from  Crop,  10'  to  15'  deep,  as. 
well  as  .elay  veins  and  spars  of  considerable  magnitude. 
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In  this  field  the  variability,  but  usual  thinness,  of  the 
roof  members  will  be  remarked,  accompanied  by  the  rapid 
thickening  up  of  the  lower  division,  so  that  sometimes  the 
entire  seam  is  mined,  whilst  frequently  1\'  of  good  coal  is 
won.  Though  not  regarded  so  valuable  for  shipping  as  the 
coal  from  the  lower  pools,  on  account  of  being  more  tender 
and  friable,  it  is  rapidly  coming  into  favor  as  a  coking  coal, 
over  a  thousand  tons  daily  being  taken  from  the  Jones  and 
LaugTilin  mines  near  Fayette  City  by  boat  to  their  Pitts- 
burgh ovens.  The  increased  thickness  of  the  bed ;  its  favor- 
able condition  for  mining  ;  its  value  as  a  metallurgical  and 
steam  fuel  and  the  cheapness  with  which  it  can  be  mined, 
all  point  to  an  enormous  future  growth  of  this  Upper  Mo- 
nongahela  district  well  into  West  Virginia.*  Moreover 
the  developments  so  far  made  indicate  a  greater  regularity 
in  the  coal  bed  than  lower  down  the  river  ;  but  it  must  be 
remembered,  that  mining  has  been  largely  confined  to  the 
east  flank  of  the  Waynesburg  axis. 

e  Upper  Productive  Measures,  above  the  Pittsburgh 
coal,  spread  over  a  wide  area  in  Fallowfield,  Somerset, 
Allen,  East  and  West  Pike  Run  and  East  Bethlehem  twps. 
tributary  to  the  fourth  pool. 

The  Waynesburg  coal,\  at  the  top  of  the  series,  is  ex- 


*The  old  prejudice  against  the  coal  in  these  upper  pools  is  rapidly  disap- 
pearing under  the  excellent  results  which  have  attended  its  increased  pro- 
duction and  use  ;in  the  past  decade,  and  no  doubt  the  next  10  years  will 
witness  a  development  of  this  area  hardly  credited    a  few  years  ago. 

f  At  O^-ables  bank  it  shows  three  benches,  and  the  same  on  the  south  fork 
of  Saw  Mill  run  as  follows : 

i  «. 

'  Coal,  upper  bench,        0'  11"  and  1'  0" 
Ulay,  1' 2''      "     1'3" 

Waynesburg  Coal  bed  ■{   Coal  2' 10"   "     2' 8" 

Parting  ?  ? 

Coal  V  1"  1'  0" 

At  Opening  No.  1  (Warner)  the  bed  is  capped  with  3' of  bluish  shales, 
containing  great  numbers  of  plant  impressions.  The  top  coal  bench  is  poor 
and  slaty;  middle  bench  good,  but  sulphurous;  bottom  bench,  impure. 
The  Great  Limestone  is  rather  shaly  along  Saw  Mill  run.    The  interval  be- 
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posed  at  many  localities  in  Fallowfield  twp.,  though  gen- 
erally neglected  on  account  of  the  superiority  and  accessi- 
bility of  the  Pittsburgh  coal. 

West  of  Pigeon  creek  it  is  more  favored.  In  Somerset 
twp.  only  150'  of  measures  below  the  Waynesburg  coal  are 
exposed.  The  Waynesburg  coal  at  Bentleysville  (No.  1) 
and  at  Richardson's,  3  miles  east  (No.  2)  shows  the  foUow- 
inff  measurements : 


1. 

Coal 

0'  10' 

Clay 

1'2" 

Coal 

2' 8" 

Clay 

0'2" 

Coal 

r  1' 

worthless,  and  not  mined, 
good  coal,  clean  ;  bulky  ash. 


0-  11' 
1'  1" 
2' 6" 
0'3" 
1'  3";     pyritous  and  slatv 


Other  variations  in  this  coal  bed  in  this  township,  where 
it  is  largely  mined  on  account  of  the  Pittsburgh  coal  being 
buried,  are  given  below  in  tabulated  form  : 

Waynesburg  Goal  Bed;*  Somerset  twp :  Washington  Co. 


Locality. 

Upper 
Bench. 

Clay. 

Middle 
Bench. 

Parting. 

Lower 
Bottom. 

1.  Scott,     

2.  Shaner, 

3.  J.  Huffman, 

4.  J.  J.  Huffman,  .... 

5.  Burgen, 

6.  Hethenington,         .   . 

7.  Meyers, 

8.  Couch, 

a  Emery,     

0'  2"  -  0'  4" 
1'2" 
0'  10" 
I'O" 
I'D" 
0'  )1" 
1'3" 
1'2" 
0'  10" 

1'2" 
1'2" 
1'3" 
1'  0" 
1'3" 
1'  1" 
1  2" 
I'D" 
1'2" 

3'0" 
1'  10" 
3'0" 
3' 4" 

3' 6" 
2' 7" 
2'  10" 
2'  10" 

2' 8" 

0'  01" 

0'2" 

0'  01" 

O'l*^' 

0'2" 

0'2" 

0'5" 

0'6" 

O'S" 

0'7" 
1'6" 
I'O" 
0'6" 
2' 2" 
1'2" 
1'4" 
1'3" 

r  4" 

In  East  Pike  run  twp. ,  opposite  Brownsville,  the  Waynes- 

tween  Waynesburg  coal  and  Redstone  coal  (1'  thick)  is  only  250',  which  is 
less  than  the  interval  between  the  Waynesburg  and  Sewickley  beds  In 
southern  Greene  Co. 

*Nos.  1  and  2  are  a  mile  above  Bentleysville  on  Saw  Mill  run,  where  bed 
is  capped  by  sandstone,  sometimes  removing  top  bench.  South  from 
Shaners,  at  Hill's  and  Van  Voorhees,  the  parting  disappears  and  coal  is  7' 
thick.  Nos.  3,  4  and  5  are  on  south  branch  of  Pigeon  creek,  the  two  lower 
benches  frequently  coming  together  in  this  part  of  the  field.  The  coal  goes 
under  creek  at  Vanceville.  Jios.  6  and  7  are  on  north  branch  of  Pigeon 
<  reek,  where  lower  parting  is  also  thin.  Nos.  8  and  9  are  a  mile  further  up, 
where  both  middle  and  lower  benches  are  impure. 
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burg  coal  shows  3'  6"  in  Kreps  Knob ;  the  Waynesburg 
sandstone  30';  the  Union  town  coal  3'.  At  the  head  of 
Lilly's  run  the  Waynesburg  coal  is  double;  coal  10",  clay 
3"  and  coal  2'  6",  and  somewhat  sulphurous.  Below  Green- 
field the  Great  Limestone  shows  two  divisions  of  10'  and  85', 
and  the  Redstone  coal  merely  1'  of  shale  25'  above  the 
Pittsburgh  coal. 

In  West  Pike  Run  twp.  the  entire  group  is  above  water 
level,  but  poorly  exposed ;  but  four  sections  of  the  Waynes- 
burg coal  show : 


Goal,  .... 

Clay,  .   .       . 

Coal,  .... 

Clay,  .... 
"Brick'"  coal. 

Clay,  .... 

Coal,  .... 


J.  Hill. 


I'O" 
1'  1" 
3'0" 
0'2" 
0'3" 
0'2" 
1'6" 


s.  w. 

Rogers. 


I'O" 
1'  1" 
2' 8" 
0'  U" 


y  5" 


C.  Sellers. 


0'9" 
I'O" 
2' 4" 
0'2" 
0'3' 
0'  1" 
1'3" 


J.  M. 

Miller. 


0'  10" 
I'O" 
2' 3" 
0'4" 
0'3" 


1'4" 


Mines  in  Pool  No.  5,  Washington  and  Greene  Counties. 

This  pool  extends  from  a  little  above  Brownsville  to  Lock 
No.  6  at  Rice's  Landing,  2  miles  above  the  mouth  of  Ten 
Mile  creek  and  the  Greene  Co.  line.* 

The  principal  openings  on  the  west  side  of  the  river  are 
all  small  and  furnish  a  limited  annual  output  and  are  as 
follows :     Black  Hawk,    Watkins,  Maple  Olen,    Orouch,\ 


*Some  additional  new  openings  may  have  been  made  for  shipping  coal 
from  this  part  of  the  district  since  the  Ann.  Rep.  of  1886  was  prepared ;  but 
this  region  is  still  without  railroad  communication,  and  shows  such  a  limited 
outcrop  of  the  Pittsburgh  coal,  wholly  confined  to  the  river  for  about  4  miles 
below  Ten  Mile  creek,  that  comparatively  little  attention  has  been  given 
to  it. 

t  Crouch's  pit  lies  just  beyond  a  small  ravine,  ^  mile  above  Maple  Glen. 
Bottom  of  bed  is  not  well  exposed  but  it  is  in  all  about  8'  thick.  Roof  coal 
shows  about  10";  main  clayl';  and  then  46"  to  a  small  parting,  beneath 
which  there  is  38"  exposed. 
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Register  *  Phillips  and  Montgomery.  The  only  opening 
on  the  east  side  is  the  Evans  pitj  the  coal  dipping  every- 
where south-east,  away  from  the  Waynesburg  axis,  which 
is  only  1^^  miles  east  of  Fredericktown,  near  the  principal 
seat  of  development. 

The  BlacJc  Hawk  mine  (plate  526  fig.  1)  furnishes  a  typi- 
cal section  for  this  region,  showing  a  carbonaceous  shale 
roof  of  2';  roof  division  coal  1'  0";  main  clay  1'  0'';  breast 
coal  4'  6";  bearing-in  coal  2"  and  brick  and  bottom  coal  2'  6". 
The  commercial  coal  mined  averages  about  6^',  leaving  21 
of  coal  in  the  bottom  for  better  drainage,  as  the  pit  is  only 
15'  above  the  river.  At  the  Maple  Glen  mine  the  coal  was 
considerably  squeezed  by  a  massive  sandstone  roof.f 

The  Vandegrift  pit  shows  roof  coal  of  10'';  main  clay  1' 
0'';  breast  coal  3'  8'';  bearing-in  coal  0'  4''  and  brick  and 
bottom  3'  4". 

Back  of  Fredericktown  the  lower  division  is  6'  6"  thick. 
The  crop  extends  through  the  rear  part  of  Millsboro  and 
half  a  mile  up  Ten  Mile  creek.  At  the  Montgomery  pit, 
where  the  coal  sinks  beneath  the  river,  the  roof  coal  is  6"; 
main  clay  is  6"  and  6'  of  lower  division.  The  coal  does  not 
appear  in  the  river  again  until  after  the  Lisbon  basin  is 
crossed  at  Muddy  run,  as  far  south  as  Grays  Distillery, 
above  Whiteley  creek. 

In  the  high  hill  above  the  mouth  of  Dog  hollow,  the  fol- 
lowing section  of  the  Upper  Productive  Measures  is  ex- 
posed : — 


*  At  Register' s  SiuA  Martin's  ints  the  "coal  exposed  is  only  5'  4"  thick, 
capped  with  a  massive  sandstone  roof,  which  largely  cuts  out  main  clay  and 
roof  coal.  Bearing-in  is  only  made  2"  to  4"  above  bottom,  and  the  total 
thicknes.s  averages  only  6'  as  against  8'  for  the  region. 

t  The  Pittsburgh  upper  sandstone  ii  a  leading  feature  of  the  river  bank 
further  south,  and  is  quite  massive,  30'  to  40'  thick.  The  stone  has  a  blue- 
gray  color  here,  is  micaceous  and  somewhat  honeycombed  near  the  top.  It 
is  quite  extensively  quarried  for  building  stone. 
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Waynesburg  sandstone,  35' 

Waynesburg  coal  bed,*  5  8 ' 

Concealed,  125' 

Sandstone,  10' 

Limestone,  80' 

Shale,  5' 

Sewickley  coal  bed,\  2' 

Sandstone,  40' 

Limestone,  25' 

Sandstone  and  shale,  25' 

Redstone  coal  bed,%  blossom. 

Sandstone,  50' 

Pittsburgh  coal  bed,  T 

Concealed,                             ,  12' 

Two  miles  below  Fishpot  run  both  the  Redstone  and  -Ste- 
■wickley  beds  are  seen  at  intervals  of  40'  and  130'  above  the 
Pittsburgh,  and  between  the  beds  a  mass  of  limestone  25' 
thick.  A  mile  further  down,  on  land  of  Elias  Crouch,  the 
same  beds  are  exposed,  with  the  Great  Limestone  showing 
on  top  65'  thick. 

At  Lock  No.  5,  a  similar  section  shows,  the  Sewickley 
coal  3'  thick.  It  is  again  exposed,  1  mile  from  Brownsville, 
at  Henry  Howard's  residence,  in  two  benches  3'  6"  and  0'  8" 
thick,  separated  by  2'  of  shale,  all  capped  with  the  Great 
Limestone  on  the  National  Pike.     The  Waynesburg  coal 

*Th.e  Waynesburgh  coal  is  very  poor,  containing  a  good  deal  of  sulphur, 
and  leaving  much  ash  and  cinder.  Between  school  houses  7  and  8,  open- 
ings were  seen  belonging  to  Messrs.  Henry  Brister  (1)  A.  Broswer  (2)  E. 
Buckingham  (3)  and  N  Barnard  (4),  which  gave  the  following  measur- 
ments :— 


Waynesburg 
Shale, 

coal  bed 

1. 
0'  0" 

1'2" 

S. 
0'2" 

4- 
O'O" 

Coal, 

0'5' 

0'8" 

0'9'' 

0'  5" 

Clay, 
Coal, 

0'3'- 

1'4" 

0'5i' 
1'  3" 

0'8" 

1'4" 

0'6" 
1-  6" 

Clay, 
Coal, 

I'D" 
1'6" 

0'  11'' 
1'8" 

1'2" 
2' 5'' 

1'4" 
2'0" 

Clay, 
Coal, 

0'  0|" 
0'  8" 

O'O'I 
0'  10" 

0'5" 

0'5" 
0'3" 

f  At  Clarksville  the  Sewickley  coal  is  15'  above  creek  and  the  Great  Lime- 
stone extends  up  to  hill  top  In  several  layers  of  limestone  interstratified 
with  shale  and  sandstone. 

J  Along  river  at  Millsborough,  the  Redstone  coal  shows  1'  thick  at  about 
45'  over  Pittsburgh  seam,  and  mostly  shale.  At  Fredericktown  the  bed 
yields  about  6"  of  coal  in  a  mass  of  bituminous  shale6'  thick. 
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shows  just  beyond  Centreville,  and  was  formerly  opened  on 
the  properties  of  Messrs.  Horton  &  Welsh. 

One  other  exposure  of  the  Upper  Productive  measures — 
hardly  to  be  considered  by  reason  of  its  inaccessibility  at 
present — occurs  at  the  village  of  Pin  Hook  or  Pleasantville, 
in  Am  well  twp.  Here  the  top  members  of  the  group  are 
brought  up  on  the  crest  of  the  Pin  Hook  axis,  and  the  fol- 
lowing measurements  of  the  Waynesburg  coal,  largely 
opened  there,  shows  : — 


Waynesburg 
coal. 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

Goal,    .... 
Clay,     .... 
Coal,    .... 

Clay 

Coal,    .   .    . 

V  1" 
I'O" 
3'0" 
0'  6". 

0'  2"-0'  9" 
1'2" 
2  10" 
0'6" 
0'6" 

1'  4'-0'  11" 
1'  6"-0'  10' 
2'  7"-3'  4" 
0'  2|" 
0'5" 

I'O" 
I'O" 

3' 2" 
O'S" 
0'7" 

I'O" 
I'O" 
3  3" 
0  3" 
0'6" 

0'  4"-0'  5" 
1'  2"-0'  10" 
2'  10" 

0'  6"" 

I'O' 

1'  0' 

2' 8' 

? 

Mines  in  Pool  No.  6  in  Greene  County. 

This  long  pool  extends  from  Rice's  Landing  to  within  2 
miles  of  New  Geneva.  The  river  keeps  a  pretty  straight 
south-east  course  cutting  across  the  Lisbon  basin,  whose 
central  line  is  marked  by  a  sub-basin  anticlinal  roll  at  the 
mouth  of  Muddy  creek,  dividing  the  basin  into  two  divi- 
sions. 

Only  two  openings,  the  Jacob's  Slope*  and  Cat\<<  Run 
mine,  have  been  made  on  the  Pittsburgh  coal  in  this  basin, 
both  in  Fayette  Co.,  on  the  east  side  Of  the  river,  the 
Pittsburgh  coal  rising  out  of  the  Monongahela  river  near 
the  mouth  of  Whitely  creek,  on  to  the  Fayette  anticlinal 
axis. 

The  Upper  Productive  Series,  above  the  Pittsburgh 
coal,  outcrop  along  the  entire  face  of  the  river  in  this  pool, 
extending  in  part  nearly  up  to  Waynesburg  on  Ten  Mile 


*  Jacob's  slope  is  389'  long  and  reaches  coal  at  a  perpendicular  depth  of 
155'  and  112'  6"  below  low  water.    The  coal  bed  is  said  to  measure  11'  thick. 

At  Oat's  Bun  mine  andjvicinity  the  Pittsburgh  coal  shows  a  roof  div.  3'  6' ' 
to  4'  0'';  main  clay  10"  to  2'  0"  and  lower  div.  8'  2"  to  9'  0". 
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creek;  up  Muddy  creek  for  4  miles  and  up  Whiteley  creek 
for  a  distance  of  8  miles  from  the  river.  The  series  varies 
from  458'  to  487'  in  thickness. 

The  Waynesburg  coal  attains  its  greatest  development 
in  Greene  Co.  and  forms  the  chief  source  of  a  fuel  supply 
in  the  absence  of  the  Pittsburgh  coal.  Lying  400'  above  the 
Pittsburgh  coal  it  naturally  has  a  very  much  wider  out- 
crop and  it  is  more  often  accessible;  but  its  thickness  is 
very  variable.  It  contains  about  50^  fixed  carbon;  from  32 
to  36^  volatile  matter;  1.3  to  3^  sulphur  and  11  to  13.5^ 
ash.     (Vertical  Sections  on  plates  479  and  480). 

Its  bed  section  and  character  can  be  best  shown  in  the 
following  table: — * 


Number. 


1, 

2,  . 

3,  . 

4,  . 

5,  . 
6, 

7,    . 
8, 

9,    . 
10, 


Coal. 

1'6" 

1'3" 

1'7" 

!•  0" 

0 

8"-l'  3'' 

VV< 

V  10" 

1'2" 

0' 

8"-l'  0" 

0'6" 

Clay 

• 

1' 

6" 

0' 

3" 

1' 

7' 

0' 

5" 

0'  2"-0' 

6" 

0' 

1" 

0'  1"  1 

0' 

2" 

0' 

1" 

0' 

2" 

Coal. 

3' 

0' 

2' 

0" 

2' 

8" 

1' 

3' 

1'  7"-2' 

0" 

1' 

6"-r 

10" 

2 

1" 

2' 

0" 

1' 

ll"-2' 

2" 

2' 

2" 

Clay. 


1'3" 


1'2" 
0'  6"-2'  2" 

1'9' 
0'  l"-0'  10" 

I'O" 
0'  8"-l'  0" 

0'  2" 


Coal. 


3' 2' 


2' 6'' 
2'  3"-2'  11" 
2'  9'' 
3'0" 
2' 6" 
2'  9"-3'  2' ' 
1'  11" 


1.  BoUenfield's  School,  Ten  Mile  creek.  2.  Jefferson.  3.  Jesse  Bell.  -l. 
Clarksvllle.  5.  Rex's  opening  near  Jefferson.  6.  G.  W.  Connor  in  Cum- 
berland twp.  7.  Ceylon.  8.  McClary's  on  the  river.  9.  Little  Whiteley 
creek.    10.  Big  Whiteley  creek. 


*No  set  of  sections  can  fully  show  the  [variations  this  bed  is  subject  to- 
For  instance  in  many  places  it  is  merely  a  double  bed,  consisting  of  two 
coal  benches  parted  by  a  thick  slate;  at  others,  such  as  at  Hewston' sproperty 
near  Carmichaels  on  Muddy  run  it  shows  a  much  more  complex  structure» 
with  coal  benches  of  1'  0",  1'  9",  2'  2",  0'  3"  and  0'  5"  and  partings  of  0'  2",  0' 
2"-0'  10",  3'  0"  and  0'  4''.  It  is  generally  an  inferior  coal;  some  of  it  furn- 
ishing a  fair  free  burning  fuel,  but  the  bulk  of  it  pyritous  and  slaty.  At  all 
exposures  in  Jefferson  twp.  the  coal  is  inferior,  the  principal  point  of  min- 
ing being  along  Ten  Mile  creek.  At  Ceylon  in  Cumberland  twp.,  the  bed 
furnishes  its  maximum  of  coal  and  is  well  spoken  ot^  and  it  shows  an  im- 
proved character  on  Glade  run  east  of  Carmichaels,  where  it  varies  between 
6  and  7'  and  always  shows  three  benches,  divided  by  a  thick  and  thin  part- 
ing. 
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The  Uniontown  coal*,  about  90'  lower  in  the  series,  is  a 
very  persistent  horizon,  though  always  worthless   for  fuel. 

The  SewicUey  coal  attains  considerable  size  and  import- 
ance along  Whiteley  creek,  where  it  liesjllO' above  the  Pitts- 
bargh  coal  and  is  mined  4'  7"  to  5'  6"  thick,  though  only 
locally  developed.  At  Gray' s  Landing  it  is  70'  above  the 
river  and  shows  coal  2';  cannel  shale  1';  coal  2'  0'';  total 
5'  0''. 

It  is  well  exposed  on  Whiteley  creek  up  to  Mapletown, 
and  at  numerous  openings  at  Hartley's  mill  it  shows  a 
very  diflEerent  section  as^foUows: — coal,  top  bench,  8";  clay 
Oi";  coal  0'  2"  to  0'  7f' ;  clay  OJ";  coal  V  10";  clay  1";  coal  1" 
to  7i'';  clay  2'',  coal  1'  V.  The  top  and  bottom  benches 
yield  fair  coal,  but  the  middle  benches  contain  much  sul- 
phur, though  less  ash  than  the  Waynesburg  bed.  At 
Mapletown  it  shows  three  coal  benches,  2'  3'',  0'  4''  and  2' 
6",  parted  by  clay  bands  of  1''  and  2". 

The  Redstone  coal  in  Greene  Co.  lies  about  60'  above  the 
Pittsburgh.  Though  persistent,  it  is  very  variable  in  size 
and  quality.  Here  it  contains,  along  the  Monongahela,  a 
larger  amount  of  shale  than  coal,  the  former  at  Greens- 
boro' being  13'  thick  and  the  coal  only  18".  It  varies  rap- 
idly. The  Pittsburgh  sandstone  separates  this  worthless 
coal  from  the  magnificent  Pittsburgh  bed  which  is  splen- 
didly developed  along  the  river  in  Greene  Co  ,  though  as 
yet  only  available  for  country  use,  with  rare  exceptions. 

It  is  exposed  in  Dunkard,  Monongahela  and  Jefferson 
twps.  of  Greene  Co.,  where  the  roof  is  often  a  massive  sand- 
stone, the  roof  coal  being  very  thin  and  the  lower  division 
developed  as  a  splendid  9'  bed. 

Mines  in  Pools  JYos.  7  and  8 :  Greene  County. 

These  two  pools  provide  slack  water  from  Lock  ISo.  7 
below  New  Geneva  south  to  the  West  Virginia  State  Line 

♦Occurring  Immediately  underneath  this  little  coal  bed  is  the  upper  di- 
vision of  the  Great  Limestone, -which  is  likewise  largely  confined  to  this 
county  in  its  typical  form.  The  lower  division  50'  to  90'  thick  is  much  more 
widespread,  and  is  not  the  land  mark  in  Greene  that  it  is  in  the  other 
counties  lining  the  Monongahela  river,  there  so  often  the  top  hill.  rock. 
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-lOJ  miles.  The  Pittsburgh  coal  is  everywhere  accessible 
though  rising  higher  and  higher  in  the  hills  going  south- 
wards towards  the  Payette  axis;  but  in  Greene  Co.  there  is 
a  good  area  of  drift  ooal  in  Monongahela  and  Dunkard 
twps.,  while  shallow  shafts  on  Whiteley  and  Dunkard 
creeks,  beyond  its  outcrop,  will  serve  to  develop  a  large 
additional  area  of  very  thick  and  good  coal. 

In  southern  Greene  Oo.,  near  the  State  line,  the  Pitts- 
burgh coal*  at  the  Van  Voorhees  pit  measures  7',  with. 
only  one  half  inch  slate  6'  above  the  floor.  Near  Bob  town 
on  Dunkard  creek  the  seam  is  11' thick,  with  one  thin  clay 
parting  8'  above  floor;  while  on  the  Fayette  side  the  main 
ooal  member  yields  8'  6";  main  clay  parting  0'  2"  to  0'  8" 
and  roof  coal  2'  0"  to  4'  0". 

At  Black''  s  hank  at  Greensboro  the  roof  and  main  clay 
each  shows  1'  thiclt;  the]  lower  division  9'  thick,  with 
benches  of  6',  1'  0"  and  2'  0",  the  partings  hardly  percep- 
tible. At  Dillner'  s  pit,  at  a  small  patch  opposite  the  mouth 
of  Cheat  river,  the  roof  coal  is  0'  4'';  main  clay  0'  1"  and 
lower  division  5'  2";  but  this  is  an  unusual  degradation  of 
the  seam,  for  at  Crow's  Ferry,  1-J  miles  down  the  river,  it  is 
9'  7"  thick  as  follows:— coal  6";  clay  3'';  coal  8";  clay  1'  2' 
and  coal  7'  0". 

Along  Dunkard  creek  the  crop  crosses  the  State  road  and 
from  there  to  its  disappearance  above  Fairview,  it  closely 
hugs  the  stream,  conspicuously  roofed  by  a  massive  sand- 
stone. 

At  Hickman  and  Sullivan' s  pits  near  Fairview,  coal  is 
left  in  the  iioor  and  wagons  are  driven  directly  into  the 
bank  for  loading,  the  bed  showing  roof  coal  0'  4";  clay 
slate  0'  1";  breast  coal  5'  7";  bearing-in  coal  3''  and  bottom 
coal  mined  9''. 

The  Wayneshurg  coal  near  Fairview  is  370'  above  the 
Pittsburgh  coa  land  at  W.  McOlure's  shows  four  benches,  in 

*The  Pittsburgh  bed  is  upened  to  tlie  east  of  the  State  road  at  Van  Voor- 
his,  Brown,  Miller  and  Titus  around  to  the  Greensboro-Wiley  P.  O.  road. 
The  bed  varies  from  7'  at  Millers  to  8'  4"  at  Zion  church,  and  to  10'  2"  at  Ti- 
tus' bank  facing  Dunkard  creek. 
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all  8'  2"  thick,  but  yielding,  poor  variable  and  slaty  coal. 
On  Crooked  run  it  shows  everywhere  7'  to  8'  thick,  but  al- 
ways variable,  impure  coal,  cut  up  with  numerous  clay 
partings. 

On  the  river  road  from  Greensboro'  to  Mapletown,  the 
SewicJcley  coal  is  mined  and  opened  at  several  places.  It 
varies  from  5'  to  5'  6"  thick,  and  is  considered  to  have  less 
sulphur  and  to  be  more  open  burning  than  the  Pittsburgh 
coal.  The  Redstone  coal  is  everywhere  a  thin  seam  with  a 
thick  mass  of  bituminous  shale  above  and  below.  It  is 
about  30'  above  the  Pittsburgh  coal,  and  only  45'  beneath 
the  Sewickley.  In  Dunkard  twp.,  only  three  miles,  dis- 
tant, the  same  intervals  are  50'  and  60'. 

Near  the  Centre  school  house,  south  of  Fairview,  the 
Sewickley  coal  is  exposed  at  975'  A.  T.,  showing  about  5' 
thick,  with  two  small  partings  and  3"  of  bony  coal  on  top. 
The  same  bed  is  opened  about  half  a  mile  above  Fairview 
on  Dunkard  creek,  by  Mr.  S.  Everly,  100'  above  the  creek 
and  about  5'  thick.  It  here  shows  only  two  divisions  2'  and 
3'  thick  separated  by  1"  of  clay  slate.  It  is  at  water  level 
at  the  mouth  of  Meadow  run,  and  mined  thereby  J.  Debolt. 

On  Crooked  run,  4  miles  from  the  river,  the  same  bed 
shows  two  benches  at  John's  pit,  2'  4"  and  3'  0"  thick. 
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CHAPTER  CXXVII. 

No.  X  VI.     Upper  Barren  Measure  Series. 

The  Upper  Barren  Measures  No.  XVI  are  the  highest 
measures  left  uneroded  in  south-western  Pennsylvania. 
Their  outspread  west  of  the  Monongahela  river  is  confined 
to  Greene  and  Washington  Cos.  south  of  the  Panhandle 
R.  R.,  one  small  patch  capping  a  high  hill  along  the  Alle- 
gheny-Washington Co.  line  between  the  Chartiers  Valley 
R.  R.  and  the  Wheeling  Division  of  the  B.  &  O.  R.  R. 

East  of  the  Monongahela  river  they  are  not  preserved  in 
any  of  the  basins  east  of  Chestnut  ridge,  nor  can  they  be 
found  north  of  the  Penna.  R.  R.  in  Westmoreland  Co. 

About  ten  detached  and  small  areas  of  these  rocks  mark 
the  central  line  of  the  Blairsville  (Connellsville)  basin  in 
its  deepest  portion,  between  Latrobe  and  Uniontown. 

They  are  entirely  eroded  from  the  Greenshurg  basin  next 
west,  and  in  the  Lisbon  (Irwin)  basin  are  likewise  confined 
to  the  centre  of  the  trough,  five  small  areas  showing  in 
Westmoreland  Co.  south  of  Irwin;  three  more  in  Fayette 
between  the  Youghiogheny  and  Redstone  creek,  and  a  more 
compact,  larger  area  south  of  the  latter  stream,  almost 
equally  divided  by  Dunlaps  creek,  below  the  Redstone  and 
the  Monongahela.  Vertical  sections  of  these  measures  are 
shown  on  plates  529  and  530. 

They  are  variously  referred  to  as  the  Permo-Carboni- 
ferous  *  and  Dunkard  Greek  Series,  but  have  usually  been 

*Ttie  highest  pile  of  coal  measures  has  been  preserved  in  Greene  Co.,  near 
the  State  line,  where  the  upland  summits  have  an  elevation  of  2000'  above 
tide,  and  the  bottom  of  the  great  conglomerate  No.  XII  has  settled  down 
to  a  depth  of  more  than  500'  below  tide.  Plants  strongly  resembling  those 
fossilized  in  the  Permian  strata  of  Europe  have  been  collected  from  the 
upper  rocks  in  Greene  Co.  and  the  neighboring  district  of  West  Virginia 
by  Profs.  Fontaine  and  White,  and  extensively  illustrated  in  Report 
PP  1880. 
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divided  in  Pennsylvania  into  two  series;  an  upper  Greene 
Go.  group,  and  a  lower  Washington  Co.  group.  Their  com- 
bined thickness  is  about  1000',  the  upper  having  an  extreme 
thickness  of  800'  and  the  lower  about  500' in  Greene  Co.  but 
only  150'  in  northern  Washington.  They  consist  of  gray  and 
red  shales,  sandstones,  numerous  limestones  and  a  number 
of  thin  coal  beds,  one  or  two  of  which  are  locally  workable. 

In  the  Greene  Co.  group*  there  are  only  two  coal  beds 
which  can  be  mined  for  local  use,  the  Nineveh  and  DunTcard 
ieds  both  thin  and  variable,  but  extending  widely  through 
the  district.  So  too  are  the  limestones  and  sandstones;  so 
that  vertical  sections  of  these  measures  vary  in  every  town- 
ship. There  is  however  one  limestone  of  great  size,  underly- 
ing large  region  of  country,  called  the  Upper  Washington 
limestone  No  VI,  weathering  to  a  snowy  whitness,  which 
has  been  used  as  the  key  to  the  geology  and  the  base  of 
the  Greene  Co.  group,  or  rather  the  top  of  the  Washington 
Co.  series.  It  is  the  Siosth  limestone  of  the  series  above 
the  Waynesburg  lower  coal  bed. 

The  Washington  group  below  holds  five  more  thin  coal 
beds  and  five  more  thin  limestones.  The  lowest  beds  of  the 
groups  are  preserved  to  the  edge  of  the  Monongahela  valley 
and  to  the  Beaver  and  Allegheny  Co.  lines  to  the  north. 

Were  it  not  for  the  limestone  numbers  of  the  series,  and 
two  of  its  coal  beds,  the  order  of  its  rocks  would  be  diffi- 
cult to  make  out;  first  because  of  the  varying  character  of 
its  shales  and  sandstones  and  second  the  varying  thickness 
of  the  measures  from  400'  on  the  Virginia  line  to  150'  in 
north-western  Washington. 

It  is  remarkable  that  while  the  group,  as  a  whole,  suffers 
this  diminution  going  northward,  its  limestone  beds  thicken, 
so  that  while  seven  lime  beds  sum  up  100'  in  a  Washington 
Co.  section  of  326',  five  lime  beds  in  a  Greene  Co.  seccion  of 
381'  sum  up  only  16',  and  further  southward  in  Virginia  the 
whole  group  thickens,  but  as  a  great  sandstone  formation 
almost  totally  without  lime  beds. 

*  The  whole  group  is  thickest  and  best  developed  in  Virginia  and  becomes 
thinner  and  thinner  northward,  not  so  much  by  loss  of  its  upper  beds  as  bjr 
the  decrease  of  interval  between  its  limestones,  with  a  loss  of  some  of  them^ 
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Lithologically  considered,  the  characteristic  features  of 
the  entire  Upper  Barren  Series  are  : 

1st.  The  absence  of  workable  coal  beds.  3nd.  The 
presence  of  no  less  than  seventeen  limestone  beds,  the  most 
persistent  one  oi  which,  the  Washington  upper  lime- 
stone, 30'  more  or  less  thick,  forms  the  division  line  be- 
tween the  two  groups.  3rd.  The  number  but  great  varia- 
bility in  thickness  and  character  of  the  sandstone  deposits, 
the  most  characteristic  of  which  is  perhaps  the  Waynes- 
hurg  sandstone  at  the  base,  making  line  cliffs  along  the 
Monongahela  river,  weathering  to  honey-combed  surfaces 
and  full  of  crevices  and  often  underlaid  by  a  conspicuous 
plant  bed  already  referred  to.*  Jfth.  The  occurrence  of  red 
shale,  80'  thick,  near  their  top  in  Greene  Co.,  still  more 
prominent  in  Virginia  and  suggestive  of  the  Permian 
strata. 

Tne  coal  beds  germane  to  the  entire  series,  from  below 
upwards  are:  The  Waynesburg  "A"  coal;  the  Little 
Washington  and  Washington  coals;  The  Jollytowriy 
DunJcard  and  Nineveh  seams.  Though  the  majority  of 
them  are  thin  and  worthless,  the  two  Washington  coals  near 
the  base  are  frequently  quite  valuable  coal  beds. 

A  number  of  sandstone  deposits  characterize  the  Upper 
Barren  measures,  the  highest  of  which,  near  the  top  is 
is  60'  thick ;  another,  somewhat  lower  down,  60'  thick, 
holds  the  thin  Nineveh  coal;  and  a  third, called  the  FishCreeJi 
sandstone,  immediately  underneath  the  last,  is  100'  thick. 
In  the  Washington  group  a  sandstone  deposit,  80'  thict, 
contains  in  its  middle  the  thin  Jollytown  coal  bed ;  and 
at  the  bottom  of  the  group  is  a  sandstone  30'  thick.  These 
sandstones  mark  the  topography  of  the  country  strongly  in 
different  localities,  but  they  cannot  be  used  as  good  guides 
to  the  structure  on  account  of  the  rapid  loca;l  changes  to 
which  they  are  subject.  The  palaeontology  of  the  group 
has,  as  yet,  been  little  studied.f 

*The  roof  of  the    Waynesburg  coal  bed  is  locaUy  known  as  the  Muddy 
Creek  plant  bed  from  its  typical  exposures  in  Greene  Co. 
,fThe  uppermost  (14th)  limestone  contains  oacasional  fish  scales.     The 
10th.  limestone  breccia  has  a  shale  roof  with  plants  and  occasional   fish- 


2568  GEOLOGICAL   SURVEY  OF  PENNSYLVANIA. 

In  the  Fayette  and  Westmoreland  district,  owing  to 
the  shallowing  of  the  synclinal  northward,  the  Upper 
Barren  Measure  Series  are  poorly  represented.  The 
upper  or  Greene  Co.  group  is  entirely  w^anting  and  the 
Wastiington  Go.  group  is  shown  only  at  rare  localities.  In 
the  Blairsville  basin  only  the  lowest  rocks  of  the  series 
occur  and  even  they  are  usually  concealed. 

The  Wayneshurg  "a"  coal  horizon  is  reached  in  Mt. 
Pleasant  twp.  of  Westmoreland,  and  in  BuUskin,  Dunbar 
and  N.  Union  of  Fayette,  but  nowhere  measurable.  In 
the  Lisbon  trough  the  upper  Washington  limestone  has 
been  doubtfully  recognized  in  Kostraver  twp.  of  West- 
moreland, in  Sheplar's  knob's,  100'  above  Washington  coal. 

The  Jol/ytown  coal  horizon  is  reached  in  Redstone  twp. 
of  Fayette  along  the  National  Road;  but  the  great  middle 
Washington  limestone  has  totally  disappeared.  Limestone 
III  occurs  in  Redstone  on  the  pike,  ferruginous  and  incom- 
plete, but  elsewhere  it  seems  wanting. 

The  Lower  Washington  limestone  is  present  but  indistinct 
in  Grerman  twp.  and  Redstone  twp.  on  Dunbar  creek,  above 
Merrittstown.  In  Rostraver  and  S.  Huntingdon  twps.  of 
Westmoreland  it  shows  an  excellent  character,  6'  to  10' 
thick. 

The  Washington  coal  bed  was  observed  in  German,  Red- 
stone, Luzerne,  Jefferson  and  Washington  twps.  of  Fayette 

scales.  The  6th.  or  large  sn  ow-white  Upper  Washington  limestone  is  roofed 
by  a  black  shale  containing  vast  numbers  of  bivalve  crustaceans  and  fish- 
scales,  all  well  preserved,  and  is  often  crowded  with  the  longslender  leaves 
of  sigillaria  medardi  (?)  as  Dest  seen  at  the  tunnel  east  of  Washington. 
Calamites  are  abundant,  but  only  a  single  fern  leaflet  (^Neuropteris)  was 
seen.  In  a  middle  dark  band  of  this  limestone  great  numbers  of  little 
bivalve  crustaceans  are  well  preserved  ;  they  are,  ,  however,  common  to  all 
the  limestones  of  the  series.  In  the  lowest  fetia  layer  of  this  limestone  are 
broken  fragments  of  moUusks.  The  4th  or  ferruginous  limestone  is  rich 
in  calcspar  replacements  of  minute  Bellerophon  and  Euomphalus;  while 
branching  bryozoa  cover  its  weathered  surfaces.  A  fish  tooth  (  Diplodas  ?) 
has  been  found  in  it,  and  a  fine  spine  of  Clenaeanthus  marshii,  5"  long. 
The  3d  limestone  has  a  black  shale  -roof  w^ith  many  lamelllbraneh  shells 
and  flsh-scales,  some  of  which  are  large  Mhizodus.  The  2d  limestone  has 
a  bla«k  shale  roof  rich  in  bivalave  crustaceans  and  fish-scales,  with  an  oc- 
casional macreatea  leaf. 
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and  in  Rostraver  and  S.  Huntingdon  of  Westmoreland, 
where  its  horizon  is  also  reached  though  not  seen,  in  Se- 
wickley  and  N.  Huntingdon.  In  German  twp.,  where  alone 
the  bed  is  well  exposed  in  Fayette  Co.,  it  shows  4'  10"  thick, 
with  coal  benches  of  0'  4'',  1'  1'',  0'  11''  and  1'  2''  separated 
by  clay  partings  of  1'  3",  0'  6"  and  0'  5".  In  Westmoreland 
Co.  it  shows  an  extreme  thickness  of  9'  in  S.  Huntingdon 
twp.,  composed  of  alternating  layers  of  slate  and  slaty 
coal.  The  coal  in  both  counties  is  inferior  and  the  bed 
varies  abruptly  in  sections;  so  that  it  is  everywhere  com- 
mercially worthless. 

The  Wayneshurg  "a"  eoaf  is  everywhere  persistent  in 
the  Lisbon  basin,  but  always  thin  and  resting  directly  on 
the  Waynesburg  sandstone.  This  latter  stratum  was  ob- 
served in  nearly  all  parts  of  the  Blairsville  basin  where  the 
measures  are  preserved,  sometimes  thinly  bedded  and  lami- 
nated and  elsewhere  a  compact  rock,  ripple-marked.  In 
the  Lisbon  trough,  in  Fayette,  it  is  compact  below  and 
flaggy  above.  Northward  in  Westmoreland  it  becomes 
shaly  and  poorly  exposed. 

(a)  The  WasJdngton  Co.  group  in  Oreene  and  Washing- 
ton Cos. 

The  rocks  of  this  lower  sub-division  of  the  Upper  Barren 
Measures  outcrop  in  the  sides  of  all  the  valleys  of  the 
western  townships  of  GrreeneCo,,  along  branches  of  Wheel- 
ing creek,  and  the  Courtney  fork  of  Ten  Mile  creek.  Ris- 
ing gently  northward  they  take  possession  of  two-thirds  of 
the  surface  of  Washington  Co.  In  Greene  Co,  they  occupy 
the  high  ground  of  the  eastern  townships,  and  for  ten  miles 
south  of  the  Washington  Co.  line,  the  lowest  beds  of  the 
series  look  down  into  the  valley  of  the  Monongahela,  and 
across  it  to  similar  outcrops  at  the  same  level  in  Fayette 
Co. 

Were  it  not  for  the  limestone  members  and  two  of  its 

coal  beds,  the  order  of  its  rocks  would  be  difficult  to  make 

out;  first  because  it  is  a  series  of  indistinguishable  coal 

measure  shales  and  soft  sandstones  and  second,  because  the 

27* 
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total  thickness  of  the  group  varies  from  400'  on  the  West 
Virginia  line  to  only  160'  in  north-western  Washington  Co. 
In  this  latter  county  we  may  study  this  interesting  group 
in  its  best  condition  with  its  one  great  (Washington)  coal 
bed  and  its  many  fine  limestones.  In  Greene  Co.  with  its- 
growth  in  thickness  and  coarseness  southward,  the  thin- 
ning away  of  its  limestones  and  the  Washington  coal,  and 
the  compensatory  thickening  up  of  the  still  lower  Waynes- 
burg  coal  at  the  top  of  the  Upper  Productive  group.  The^ 
generalized  sections  given  in  plate  530  represent  in  a  general 
way  the  order  of  the  beds  and  the  difference  in  character 
of  the  group  in  the  two  counties.* 

The  Washington  upper  limestone  f  or  Sixth  limestone^ 
separating  the  two  divisions  of  the  group,  is  characterized 
by  the  snow-white  color  of  its  weathered  outcrops  ;  by  the- 
fetid  odor  of  some  of  its  layers,  full  of  broken  fossil  shells  ;. 
by  the  fish  remains  in  its  roof  shales ;  and,  in  Washington 
Co.,  by  its  yielding  excellent  macadam  road  material.  It 
thickens  northward  from  3'  in  Greene  Co  to  30'  in  Wash- 
ington Co.,  but  only  averages  4'  to  8'  over  the  region.  It 
lies  on  sandv  shales  in  Greene  Co.  and  on  massive  sand- 


*  It  must  be  carefully  recollected  that  a  thousand  variations  take  place- 
from  township  to  township.  Sand  rocks  become  shaly  and  shales  become 
coarse  sand  rocks  ;  limestones  are  sometimes  mere  lime-clays  or  lime-sands, 
and  then  resume  their  purer  and  more  massive  form.  Coal  beds  thicken 
and  thin,  grow  rich  or  poor,  pass  into  black  slates  or  entirely  disappear  for- 
a  greater  or  less  distance.  Intervals  between  limestone  beds  and  coal  beds- 
expand  and  contract  with  a  suddenness  and  frequency  that  is  bewildering. 
Fortunately  the  different  limestone  beds  of  the  group  can  be  generally  dis- 
tinguished from  one  another  by  various  marks  ;  by  their  outcropping  mas- 
siveness,  greater  or  less  ;  by  their  white  or  dark  coloring ;  by  their  lime- 
burning  qualities  and  roof  rocks  and  by  their  fossils. 

t  In  Wayne  twp.  of  Greene  Co.  it  just  appears  at  water  level  along  Fish, 
Dunkard  and  South  Wheeling  creeks  ;  largely  buried  under  Jackson,  Centre- 
and  Morris;  crops  out  extensively  in  Richhill  on  the  west;  preserved  in 
the  highest  hills  of  Greene  and  Whiteley  and  entirely  swept  away  from  the- 
summits  in  townships  bordering  on  the  Monongahela. 

In  Washington  Co.  it  crops  out  in  the  hill  slopes  of  W.  and  E.  Finley,  Am- 
well  and  W.  Bethlehem  along  the  southern  line;  Donegal,  Buffalo,  Frank- 
lin and  S.  Strabane  going  north ;  preserved  in  the  hill  summits  of  Inde- 
pendence, Hopewell  and  northern  townships,  but  is  swept  away  along  the- 
Monongahela  valley  and  along  the  Allegheny  and  Beaver  Co.  lines. 
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culate  approximately  the  interval  intervening  to  the 
Washington  coal  bed* 

Iron  ore  occurs  over  the  black  shale  roof  of  this  limestone 
only  in  Centre  twp.,  Greene  Co.,  at  head  of  Parsley  creek, 
as  clay  iron-stone  balls  (carbonate  of  iron);t  elsewhere  ore 
of  workable  value  is  unknown  to  these  highest  Greene  Co. 
coal  measures.  It  occurs  as  five  layers,  summing  up  nearly 
3'  of  ore  in  20'  of  measures. 

The  interval  between  Limestones  VI  and  V  is  in  Greene 
Co.  a  shale  20'  to  30'  thick ;  but  in  Washington,  where  the 
fifth  limestone  is  wanting,  a  sandstone  mass  about  80'  thick, 
holding  the  Jolly  town  coal  bed  in  the  middle  of  it.:|: 

Limestone  iTo.F  is  almost  wholly  confined  to  Greene 
Co.,  where  it  is  widely  persistent;  it  is  a  hard, coarsely  brec- 
ciated  rock,  2'  to  5'  thick,  weathering  to  a  dull  grey,  com- 
pact rock,  making  a  clean  cut  outcrop,  acting  thus  as  an 
excellent  geological  guide,  in  conjunction  with  Limestone 
No.  VI,  20'  to  30'  above  it.  It  is  prominent  on  Ten  Mile 
creek  above  Waynesburg,  going  under  water  level  near 
Centre- Jackson  line.  Along  Dunkard  creek  it  is  thin  (IJ')- 
It  goes  under  water  level  above  JoUytown  in  Gilmore  and 
scarcely  reappears  on  Fish  creek  in  Springhill.  In  the  in- 
terior townships,  as  at  Waynesburg,  it  lies  20'  to  30'  above 
the  Jollytown  coal  bed. 

The  Jollytown  coal  lies  about  30'  below  5th.    limestone 

*This  interval  however  is  not  constant.  The  Washington  coal  underlies 
Limestone  No.  VI  by  135'  on  Hunter's  fork  in  Richhill  twp. ;  190'  on  Ruflf 's 
creek  in  eastern  Washington  ;  260'  on  Ten  Mile  near  Waynesburg  and  235 
on  Dankard  creek. 

flron  36.00%;  Silica,  .047fc;Phos.  .6069i,;insol.  res.  5.520%;  the  balance  car- 
bonate of  lime. 

J  This  interval  is  of  course  variable.  In  Washington  Co.  the  interval  be- 
tvifeen  the  Sixthl  Imestone  and  Jollytown  coal  is  only  20'  in  W.  Bethlehem 
twp.;  28'  in  E.  Finley;  20'  in  W.  Finley ;  30'  in  Nottingham  ;  N.  Strabane 
12' and  in  Canton  only  2'.  In  Franklin  30'  and  in  Bufi'alo  15';  and  all  this 
explains  why  the  Fifth  limestone  is  absent  from  Washington  Co.  In  Mor- 
ris wp.,  between  the  6th.  and  5th.  limestonest  here  is  shaly  sandstone  80 
and  shale  15',  (95' )  without  limestone,  or  coal.  In  Buffalo  there  are  two 
limestones  above  the  4th.  thus  :  sandy  shale  and  sandstone  17';  limestone 
'2';  shale  8';  limestone  1^  ;  shale  with  coal  streaks  3' ;  coal  1'  ;  sandstone 
laminated  14';  fourth  limestone  4'.     (Rep.  K.  page  255.) 
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in  Greene  Co.,  bnt  in  Washington,  where  that  limestone  is 
wanting,  it  occurs  at  various  distances  of  from  2'  to  30'  be- 
low the  6tli.  limestone.  It  is  of  some  local  value  along 
Dunkard  creek  (li'  thick)  and  it  is  remarkable  that  so  thin 
a  coal  should  be  so  persistent  over  so  great  an  area.  It 
reaches  its  maximum  (2')  in  Hopewell  and  western  Frank- 
lin, Washington  Co;  but  it  nowhere  has  any  economical 
value,  except  in  the  coalless  region  of  S.  W.  Greene  Co., 
where  the  Waynesburg  coal  beds  can  only  be  reached  by 
shaft  200'  to  350'  deep. 

The  Jollytown  sandstone  is  a  massive  sand  deposit,  of 
irregular  structure,  weathering  into  fantastic  forms,  appear- 
ing at  many  localities  and  helping  the  geologist  to  identify 
the  Jollytown  coal  bed  above  it.  At  Lantz's,  f  miles  be- 
low mouth  of  Hoover's  run  on  Dunkard  creek,it  occurs  70 
immediately  under  the  coal. 

The  Middle  WasMngton  limestone  No.  lY,  8'  to  20' 
thick,  is  almost  confined  to  Washington  Co.  It  may  be 
identified  by  its  dull  flesh  colored  fracture,  with  innumer- 
able specks  of  calcspar;  by  its  rusty  yellow  outcrops, 
scaling  and  crumbling  because  of  the  heavy  charge  of  iron, 
and  by  multitudes  of  minute  fossil  whorls  and  shells  and 
occasional  fish  spines.  It  usually  rests  on  a  little  coal  bed. 
The  upper  layers  contain  most  iron  and  are  richly  fossilif- 
erous;  but  as  the  fossils  are  notsilicified  they  can  rarely  be 
extracted  perfect  enough  for  identification.  Its  most 
north-western  outlier  has  been  preserved  in  Jefferson  twp. , 
Washington,  between  Burgettstown  and  Eldersville.  No 
traces  of  it  appear  in  Allegheny  and  it] thins  southward  to- 
wards Greene  Co.  Its  frequently  great  size,  peculiar 
looks,  and  constant  companionship  with  the  6th.  limestone 
above  it  in  Washington  Co. ,  serve  to  make  it  an  additional 
aid  for  determining  the  position  of  the  underlying  coal 
beds  of  the  Upper  Productive  measures.  It  has  little  val- 
ue for  lime-burning. 

The  interval  between  this  Limestone  No.  IV  and  the 
Washington  coal  bed  contains  the  3rd.  and  2nd.  limestones 
and  two  or  three  thin  coal  streaks,  spread  through  a  mass 
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of  sandstone  and  shale.  The  Washington  coal  "a"  lies 
between  the  4th.  and  3rd.  limestones.  Over  it,  in  one  place 
on  Dankard  creek,  are  seen  75'  of  sandstone  beds,  and  un- 
der the  3rd.  limestone  are  40'  more;  the  rest  of  the  150'  in- 
terval is  made  up  of  6'  of  limestone  and  25'  of  shales  and 
limestone.  But  the  proportion  and  interval  are  different  at 
every  new  outcrop,  so  that  no  general  statement  can  de- 
scribe the  infinite  changes.  But  followed  north  into 
Washington  and  west  towards  the  Ohio  State  line,  this  in- 
terval certainly  diminishes  to  85',  80'  and  70';  northward  in 
Mt.  Pleasant  only  30'.  It  would  appear  to  be  generally 
true  that  just  as  the  6th.  and  4th.  limestones  gradually 
come  together  coming  northward  and  squeeze  out  the  5th. 
limestone,  so  also  do  the  4th.  and  2nd.  approach  one 
another  and  eliminate  the  3rd.  limestone  from  the  northern 
field. 

The  Limestone  JVo.  Ill  varies  in  color  from  light  blue  to 
buflE  and  is  usually  rather  thin.  Throughout  Greene  it  lies 
from  40'  to  70'  above  the  Washington  coal,  the  2nd.  lime- 
stone being  very  thin.  In  Wasliington,  where  this  latter 
rock  becomes  much  thicker,  the  3rd.  becomes  thin  and  may 
be  readily  mistaken  for  the  top  of  the  2nd.  limestone.  Two 
miles  north  of  the  Williamsport  pike  in  S.  Strabane  it  is  8' 
thick,  20'  above  2nd.  limestone  and  has  a  black  shale  roof, 
containing  many  fossil  lamellibr an  c7is  (scallop  shells),  with 
fish  scales,  some  quite  large. 

The  interval  down  to  the  2nd.  limestone  varies  from  45' 
in  southern  Greene  to  15'  in  Washington  Co. ,  and  is  largely 
shaly  sandstone,  sometimes  alternating  with  clay  and  lime 
shales,  holding  lamellibranchs  and  gasteropod  shells,  mi- 
nute crustacean  bivalves,  branching  &r?/ozoa  and  scattered 
fish  teeth  and  scales. 

The  Lower  Washington  limestone  No.  II  is  very  im- 
portant as  a  surface  guide  to  the  outcrop  of  the  Washing- 
ton coal  bed,  which  lies  only  a  few  feet  below  it.  In 
Greene  Co.  it  is  dark  blue,  some  layers  flesh  colored,  weath- 
ering bluish  white,  slaty  fracture;  thickness,  6"  on  Hunter's 
fork,  elsewhere  3'  to  5';  roof  invariably  a  black  slate  (some- 
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times  with  coal), quite  fossiliferous  (bivalve  crustaceans;  fish, 
scales;  plants).     In  Washington  it  varies  greatly  in  thick- 
ness from  20'  at  Washington  to  5'  at  Eldersville;  from  6' 
at  Claysville  to  almost  20'  across  the  State  line. 

The  Washington  coal  bed*  underlies  the  2nd.  limestone, 
and  is  apparently  as  persistent  throughout  its  area  of  oc- 
currence as  the  Waynesburg  and  Pittsburgh  beds  of  the 
underlying  Upper  Productive  Series.  It  extends  south- 
ward into  W.  Va.  and  westward  into  Ohio,  limited  north- 
west to  Eldersville  in  Jefferson  twp.  and  to  the  Allegheny- 
Washington  line  northward.  Its  thickness  varies  from  less 
than  1'  in  Greene  to  11'  ^  in  Washington  Co.,  where  it  is 
mined  in  Am  well,  Morris,  Franklin,  S.  Strabane,  Donegal, 
Buffalo  and  Canton  twps.  It  is  thick  enough  for  mining  in 
Jefferson,  Hopewell,  Mt.  Pleasant  and  Independence;  but 
like  the  Waynesburg  bed,  its  mining  value  is  ruined  by 
numerous  clay  partings.  Numerous  sections  of  this  bed, 
the  only  large  seam  of  the  Washington  group,  are  given  on 
plate  531  which  sufficiently  show  its  character  and  exces- 
sive variation,  t 

*This  coal  bed  has  been  called  the  "Brownsville  bed"  from  a  village  in 
W.  Va.    It  has  also  been  identified  as  Coal  No.  XIII,  of  the  Ohio  Survey. 

\Greene  Oo^  At  Garrison's  in  Dunkardl60-|-Way.  C.  and  1' 6"  thick.  In 
Perry,  below  Kudolph's  run,  three  benches  1'  6''  (3")  1'  2"  (5'')  2'  4"  and  5 
8"  thick;  lower  bench  mined  for  neighborhood;  ashy,  sulphury;  made 
worse  by  mixture  with  other  l)enches.  Floor  shales  •  contain  some  good 
leaf  impressions,  chiefly  JVe«7-opieri«  (K.  106).  In  Jefferson,  at  MoCrees 
mill  1'  3"  (8")  2'  3"=4'  "2";  lower  bench  good  (K.  140).  In  Franklin  it  is  2( 
4"  but  poor  coal  on  Purmau's  run;  and  on  Smith's  creek  double,  3'  thick. 
In  Morris,  Jackson  and  AUeppo  it  is  buried;  in  Richhill  only  6"  on  MUl 
run;  1'6"  on  Crabapple  and-)- 155' Way.  C. ;  at  Baldwin's  mill  many  de- 
serted drifts,  6"  (21")18"=»3'  9"  (perhaps  a  third  lowest  bench) ;  coal  slaty, 
<K.  171). 

Washington  Oo.  W.  Bethlehem  l^m.  above  ZoUarsville  it  is  in  three 
plies,  8"  (6")  6"  (5")  14"=3'  3"  and  95'  above  Way.  C. ;  at  Pleasant  Valley  80' 
(K.182).  In  Amwell  3'  thick,  eastern  side;  on  Ten  Mile  run  12"  (3"-7")  11" 
<4"-6")  8' '=3' 6";  very  poor,  merely  black  slate  (K.  188).  In  S.  Strabane, 
N.  of  Washington,  4'  thick  (llO'+Way.  C.)  (K.  241).  In  Canton  7'  thick  in 
eight  plies  of  coal  and  clay;  bottom  bench  2'  6' ,  poor,  slaty  coal  (K.  245)- 
At  Taggart's  mine,  seven  plies  of  coal  and  clay  4j'  ot  coal  in  6'.  In  Frank- 
lin 11  plies  of  coal  and  clay  at  Washington  brick  yard,  bottom 
bench  2'  10";  total  7'  and  440'+P.  C.  (K.  248).  In  Hempfield  R.  R- 
Cut,  5' under  2nd.  1.  s.;  holds  4' 8"  of  coal  in  6'    4' ;  not   much   pyrites    but 
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In  a  railroad  cut  just  east  of  Washington  it  is  divided  by- 
clay  partings  thus  :  coal  3"  (8")  bit.  shale  10"  (15")  coal  6" 
(1")  2"  (2")  3"  (3"),  bottom  coal  2'  9''=7'  1"  total  thickness. 
In  another  cut  eight  miles  west,  thus  :  coal  4"  (24")  2"  (2"> 
3"  (6")  5''  (shale  with  streaks  of  coaly  matter  48";  sand- 
stone 12")  16"=10'  2''  total  thickness. 

Ordinarily  it  is  constituted  as  on  Ten  Mile  creek  in  Am- 
well,  thus :  coal  12"  (3"  to  7")  11''  (4"  to  6")  8''=3'  5"  total 
thickness.  In  Greene  Co.  it  is  seldom  thick  enough  to 
work  (see  plate  531  figs.  1  to  7)  usually  about  18";  on  Hun- 
ters fork  in  Eichhill,  only  6".  But  it  is  always  double, 
with  a  clay  parting  in  the  middle.  The  quality  of  the 
Washington  coal  will  not  bear  comparison  with  the  Pitts- 
burgh coal,  its  best  analysis  showing  F.  C.  46.70;  V.  M. 
39.10  ;  ash  10.50:  sulphur  2.0  ;  water  1.70 ;  ash  grey;  coke 
59.2;  ash  in  coke  about  one-sixth.*  Usaally  the  coal 
is  inferior  to  this  sample  in  both  ash  and  sulphur;  largely 
due  to  the  fact  that  the  numerous  alternations  of  coal  and  clay 
must  be  mined  together,  to  which  is  added  the  difficulties 
of  mining  a  bed  which  varies  in  thickness  so  frequently  and 
greatly  and  so  cut  into  by  clay  veins  and  horse  backs,  f 

•very  ashy.  (K.  250).  In  Buffalo  at  Haggerty's  11  bands  of  coal  and  clay 
bottom  bench  2';  in  all  4'  3"  of  poor  coal  in  8'  9"  (K.  254).  At  Taylorstown, 
Henderson's  mine,  coal  5"  (8")  3"  (6")  33"  (coaly  shale  15")=5'  10".  Car- 
son's mine  coal  2"  (12")  4"  (16")  28"  (coaly  shale  15")=5'  5",  main  bench 
becomesS'  and  3'  6",  handsome,  bright,  little  sulphur,  but  half  ash,  free 
burning  good  grate  coal;  lower  9"  best.  (K.  257).  In  Donegal  at  J.  O  Con- 
nor's mine  coal  8"  (9")  8"  (8")  9"  (6")  2'6"=6'  6";  mistaken  for  Waynes- 
burg  coal,  whose  section  here  it  closely  resembles.  In  ML  Pleasant,  at 
Pres.  Ch.  6'  thick;  towards  Burgettstown  5'  only  80'  +Way.  C.  (K.  269,  270)- 
In  Jefferson,  5'  thick  and  only  50'-fWay.  D.  and  only  166-|-P.  C.  This  is  the 
last  northern  outcrop  of  the  Washington  coal  bed.  In  Cross  creek  at  Rea's 
bank,  coal  1'  6"  (1")  2'  3"  (4")  1'  2'  =5'  4":  2"  of  middle  bench,  called 
brick  coal  is  good;  bottom  bench  fair;  rest  poor,  but  mixed  and  burned. 
In  Independence,  T.  R.  Law's  mine,  top  two  benches  6"  and  8"  ;  bottom 
almost  solid  coal  5' 6"  thick,  with  40"  of ;  very  fair  coal,  burning  to  a  fine 
ash  and  a  brick  ply  in  middle. 

*  From  Hemderson's  bank,  near  Taylortown,  Buffalo  twp.,  Wash.  Co.  (K. 
376.) 

t  The  study  of  this  coal  bed  is  of  considerable  importance  in  thestudy  of  the 
formation  of  coal.  It  is  made  up  of  alternations  of  coal  and  clay,  each  only 
a  few  inches  thick,  with  a  pretty  solid  larger  bench  of  coal  near  the  bottom; 
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Its  vertical  height  above  the  Waynesburg  coal  varies 
from  150'  in  the  south  to  50'  in  the  north. 

The  Washington  sandstone,  underlying  this  coal  and 
separated  from  it  usually  by  a  few  feet  of  fireclay,  is  a 
remarkable  deposit.  It  is  a  laminated  sandstone,  made  up 
of  innumerable  thin  layers  of  fine  sand  and  mica  flakes  ; 
minute  fragments  of  fossil  wood  and  bits  of  leaves.  Oc- 
casionally some  thin  clay  layers  near  the  top  show  many 
well  preserved  fern  impressions,  chiefly  Neuropteris.  There 
is  no  other  deposit  like  this  one  in  the  Barren  Measures  of 
Greene  Co.;  but  a  similar  bed  was  afterwards  deposited  in 
Washington  Co.,  almost  directly  upon  the  4th.  limestone 
at  one  place,  and  a  few  feet  over  the  6th.  limestone  at 
another:  but  they  are  both  less  distinctly  laminated;  are  not 
so  crowded  with  plant  fragments  and  are  not  gashed  with 
vertical  clay  seams. 

The  Little  WasMn,gton  coal  lies  beneath  the  laminated 
sandstone,  everywhere  thin,  but  very  persistent.  Through- 
out Greene  Co.  it  is  merely  a  bed  of  dark,  slightly  bitumi- 
nous shale.  In'Washington  it  carries  thin  coal  layers  in  this 
black  shale,  and  lies  in  innumerable  waves,  2'  to  3'  deep  and 
6'  to  30'  wide,  adding  to  or  subtracting  from  the  thickness 
of  the  overlying  shale  and  sandstone  without  at  all  dis- 
turbing the  Washington  coal. 

The  Taylortown  limestone  lb  underlies  the  Little  Wash- 
ington coal  at  all  exposures  in  western  Washington  Co. 
north  of  Hunter's  fork,  but  separated  from  it  by  fire  clay 
or  shale  2'  to  10'  thick.  The  limestone  itself  is  10'  thick 
on  Hunter's  fork  increasing  north  to  20'  on  the  Hempfield 
R.  R.  and  25'  on  Buffalo  creek,  by  the  addition  of  ferrugi- 

and  these  alternations  are  so  arranged  that  while  the  thickness  of  the  whole 
deposit  varies  greatly,  the  total  thickness  of  actual  coal  remains  constant 
over  considerable  areas,  showing  that  while  the  growth  of  the  swamp  vege- 
tation was  about  the  same  everywhere,  it  was  interrupted  locally  more  fre- 
quently and  to  a  greater  extent  in  one  place  than  another,  by  the  income  of 
more  or  less  muddy  or  sandy  silt.  It  is  evident  that  the  water  in  which  the 
swamp  vegetation  of  this  bed  grew  was  not  absolutely  still  and  pure  water 
like  that  in  which  the  Pittsburgh  and  other  fine  solid  coal  beds  were 
quietly  formed;  but  was  on  the  contrary  subject  to  decided,  although  broad 
and  gentle  currents,  bringing  in  the  finer  material  of  some  great  river. 
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nous  top  layers.  The  limestone  is  compact  and  massive, 
but  too  impure  to  make  good  lime.  It  does  not  extend 
east  to  the  north  fork  of  Ten  Mile  creek  in  Franklin  twp., 
nor  does  it  appear  in  the  Pigeon  creek  country,  nor  in  Greene 
Co.,  where  the  whole  interval  down  to  the  Taylortown  coal 
(20')  is  filled  with  sandstone  or  sandy  shale. 

This  Taylortown  coal  (or  Waynesburg  "B"  coal  of  Re- 
port K)  is  sometimes  good,  sometimes  merely  black  shale 
6"  to  18"  thick.  It  is  seen  at  most  places  where  the  lowest 
rocks  of  the  series  are  exposed;  but  is  of  no  economical  im- 
portance whatever. 

The  First  limestone  {la)  of  the  Upper  Barren  Measures 
is  very  persistent,  but  often  becomes  thin  and  turns  into 
shale.  In  many  places  it  is  pnre  enough  to  be  burned  for 
for  lime.  Lying  so  close  to  the  Taylortown  limestone  (lb) 
it  has  been  frequently  mistaken  for  that  higher  bed,  espe- 
cially in  western  Washington,  where  the  interval  is  very 
small. 
-  At  Waynesburg  the  1st.  limestone  is  doubled  by  a  shale 
parting.  In  Greene  Co.  it  shows  limestone  and  shale  13'  at 
Hook's  dam  in  Franklin  twp. ;  in  Perry  only  1'  thick.  In 
Washington  Co.,  Am  well  twp.  it  is  12'  thick,  overlying  the 
Waynesburg  "a"  or  Zollarsville  coal  2'  thick.  In  N.  Stra- 
bane  20'  thick  south  of  Presbyterian  Church  and  is  hand- 
somely exposed  in  Canton  10'  thick,  from  2'  to  10'  beneath 
the  undulating  Taylortown  coal,  and  ferriferous.  In 
Franklin,  at  Washington,  it  is  only  2'  thick  and  23'  under 
Washington  coal,  Fthe  Taylortown  coal  being  absent.  At 
Hopewell  10',  lying  on  the  Zollarsville  coal,  and  30'  below 
Washington  coal  and  shows  a  similar  section  south  of 
Cross  Creek  village. 

lYie Zollarsville  {Waynesburg  "a")  coal  under  this 
limestone,  is  very  persistent  except  at  the  northern  out- 
crops in  Jefferson  twp.,  Washington  Co.  It  has  been  traced 
westward  along  the  Hempfield  R.  R.  to  the  Ohio  river,  and 
identified  with  coal  XII  of  the  Ohio  Geological  Survey. 
The  bed  is  rarely  over  2'  thick,  often  only  1';  but  Si'  thick 
at  Zollarsville  in  Amwell  twp..  where  it  is  of  little  commer 
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cial  value.  It  is  seldom  good;  only  worked  on  Muddy 
creek,  in  Greene  Co. ,  and  is  mainly  used  as  .  a  key,  being 
the  first  coal  bed  above  the  great  Waynesburg  sandstone 
formation. 

The  Martinshurg  limestone  is  a  fairly  local  deposit,  un- 
derlying this  coal  and  making  a  good  lime.  It  is  the  heavy 
limestone  burned  on  Bacon  Street  run,  Morgan  twp,,  and 
elsewhere,  and  is  also  frequently  found  beneath  coal  XII 
in  Ohio. 

The  Waynesburg  sandstone,  at  the  base  of  this  group,* 
is  one  of  those  great  sand  and  gravel  formations  which  were 
periodically  spread  over  the  bed  of  the  carboniferous  sea, 
putting  an  end  to  one  series  of  coal  and  limestone  strata 
and  preparing  the  ground  or  water  for  another.  Its  thick- 
ness in  Penna.  nowhere  exceeds  75'  and  is  often  only  50'. 
It  grows  finer  and  thinner  northward  and  turns  into  shale 
in  middle  and  north-western  Washington  Co. 

But  in  the  valleys  of  Wheeling  creek  and  in  all  the  side 
valleys  of  the  Monongahela  south  to  the  State  line  and 
into  centrial  W.  Virginia,  it  forms  bold  cliffs  of  massive 
sandstone,  often  holding  beds  of  fgravel  mixed  with  feld- 
spars and,  and  sometimes  wholly  a  mass  of  quartz  pebbles 
(i"  to  V  in  diameter).  In  the  Monongahela  valley  it  is 
double,  its  equal  upper  and  lower  divisions  separated  by 
layers  of  sandy  shale,  occasionally  turning  to  flagstones. 
The  upper  is  always  cross-bedded,  flaggy  rock;  the  lower 
is  sometimes  flaggy  and  hard  enough  for  building  pur- 
poses, but  usually  a  soft  and  massive  sand  mass,  stand- 
ing in  bold  cliffs  40'  high  (as  at  Waynesburg)  crumbling 
in  the  air,  honeycombed,  containing  wind  caves  and  nar- 
row passages.  Soft  as  the  rock  is,  its  color  is  so  agree- 
able and  it  dresses  so  easily,  that  it  is  much  quarried  for 
building  stone. 


*  In  Reports  K,  K  K,  Dr.  Stevenson  placed  it  at  the  top  of  the  Mononga- 
hela Biver  Series;  but  as  the  Conglomerate  No.  XII  has  been  placed  at  the 
base  of  the  Allegheny  River  iSeries,  and  the  Mahoning  sandstone  at  the  base 
of  the  Pittsburgh  Series,  there  seems  to  be  every  reason  for  assigning  it  to 
the  base  of  the  Upper  Barren  Measure  Series  in  this  district. 
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East  of  the  river  in  Fayette  Co.,  it  has  already  been  de- 
scribed as  making  cliffs  70'  high,  as  a  single  mass  of  solid 
sandstone,  mostly  well  fitted  for  building  purposes;  often 
marked  by  a  :concentric  structure;  light  gray  to  bluish 
gray  in  color;  coarse-grained  and  micaceous,  and  holding 
small  grains  of  feldspar  which  weather  out  and  leave  the 
surface  rough  and  open.  It  is  typically  seen  rwest  of 
Waynesburg  on  the  branches  of  the  south  fork  of  Wheel- 
ing creek,  in  Richhill  .twp:  over  the  many  Crabapple 
mines  and  lying  on  the  coal  it  ^forms  cliffs  65'  high  and 
caves  30'  to  40'  deep.  In  Washington  Co.  it  is  55'  thick 
in  West  Finley  twp.,  lying  on  the  coal  for  f  miles  along 
Group's  creek  and  [ranges  about  50'  thick  wherever  its 
horizon  is  exposed,  often  causing  great  irregularity  of 
section  in  the  underlying  ^Waynesburg  coal  bed.  Many 
details  concerning  it  will  be  found  in  Report  K. 

(6)  TJie  Oreene  Ob.  Group  in  Greene  and  Wasfdv-gton  Cos. 

The  Greene  Co.  group,  or  upper  division  of  the  Upper 
yBa/rren  Measures,  has  naturally  a  much  more  limited  out- 
spread than  the  Washington  Co.  group  just  described,  and 
has  a  maximum  thickness  of  800'.  with  infinite  variation. 

The  two  coals,  the  Nv':exieh  and  Dunkard  beds,  are  both 
thin  and  variable,  but  wide  spread.  The  limestones  are  also 
thin,  seldom  over  1',  but  locally  thicken  to  several  feet. 
The  sandstone  beds  are  soft  and  mixed  with  shale,  weath- 
earing  easily  and  rendering  it  difficult  to  trace  them.  The 
limestone  beds  are  the  best  guides,  especially  as  all  the 
strata  are  very  flat  here;  but  they  often  fail.  The  group 
has  been  partly  preserved  in  the  south-western  townships 
of  Washington  Co.,  and  wholly  in  East  and  West  Finley; 
but  exposures  are  poor  and  unsatisfactory.  * 

*  Vertical  sections  in  central  Greene  Co.  and  in  the  S.  W.  corner  along 
Fish  creek,  differ  materially  (see  plate  530);  one  shows  8  limestones,  the 
other  4,  with  many  other  variations. 

The  Jollytown  section  on  Dunkard  creek  shows  such  a  difference  again 
that  the  Dunkard  coal  lies  only  65'  over  the  Washington  upper  (VI)  lime- 
stone (the  base  of  the  group)  instead  of  110'  on  Fish  creek  and  190'  in  Centre 
twp. 
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In  S.  W.  Q-reene  the  highest  beds  are  found,  the  first  80' 
to  100'  being  concealed  by  weathering.  The  next  80'  to  100' 
consist  of  red  shale  measures,  (much  thicker  and  more 
prominent  in  West  Virginia).  The  Hth.  limestone'''  of  the 
series,  measuring  from  the  Waynesburg  coal,  lies  on  top 
these  red  shales;  the  13th.  limestone^  underlies  them;  and 
they  are  confined  to  the  four  southwest  corner  townships  of 
the  county,  and  the  hill  tops  of  Richhill,  E  .  &  W.  Finley 
to  the  north.  In  Gilmore  twp.  a  thick  sandstone  splits  the 
red  shale  into  two  divisions.  It  caps  the  highest  hills, 
nowhere  over  30'  thick,  but  making  a  great  show  of  cliffs, 
weathering  into  caves  and  fanciful  shapes. 

The  next  underlying  300'  of  measures  are  soft  sandstone 
and  shale,  containing  along  Fish  creek  only  the  thin  Nine- 
tieh  coal  near  base;  and  at  the  bottom  the  10th.  lime- 
stone, 6'  thick.;]:  But  on  Courtney  fork,  descending  towards 
Waynesburg,  under  50'  of  hard  sandstone,  comes  the  12th. 
limestone  %  (10');  then  80'  lower  the  11th.  limestone  \\ 
(2^');  then  clay  shale  (12');  then  the  JVineveh  sandstone 
60'  thick  with  the  Nienmh  coal  bed  °  (1^')  in  the  middle  of 
it;  then  the  10th  limestone  (2i')  with  its  roof  of  dark  shale 
carrying  plants  and  fish  teeth.-  In  Aleppo  twp.,  along 
Dunkard  fork  of  S.  Wheeling,  from  the  14th.  limestone 
(4')  down  to  10th.,  limestone  (8')  is  413'. 

*  Fragments  west  of  Waynesburg;  4'  thick  at  head  of  Aleppo  fork  of 
Wheeling  creek,  dark  blue  earthy  limestone;  minute  crystals  of  blende; 
occasional  flsh  scales.     (K.  38) 

,  fCan  be  followed  from   a  mile  east  of  Hopewell  church  westward  to 
Graysville  in  Richhill,  4'  thick,  half  shale  and  half  limestone. 

J  The  12th.  and  11th.  limestones  are  absent  along  Fish  creek. 

§  Well  seen  in  Morris  and  Centre;  15' thick,  limestone  and  shale.  It  is 
perhaps  the  8  limestone  in  E.  Finley,  230'  above  the  6th.  limestone,although 
at  Nineveh  it  lies  300'  over  same  rock. 

II  Imperfectly  exposed  below  Graysville;  best  seen  opposite  Nineveh. 

oSeeu  on.  Short  creek,  Sparta  neighborhood,  above  10th.  limestone  (K. 
192).  Also  on  Hargus  creek  (Centre  twp.  Greene)  30'  above  10th.  lime- 
stone (K.  155).  At  White's  Cottage  (Jackson)  stripped,  Ij'  thick  and  good. 
(K.  162).  Also  on  Brown's  fork  and  elsewhere,  below  Nineveh  18"  to  20", 
where  it  is  important  as  the  only  source  of  supply  until  deep  shafts  are 
sunk  to  the  Washington,  Waynesburg  and  Pittsburgh  coal  beds. 


2582  GEOLOGICAL  SURVEY   OF  PENNSYLVANIA. 

The  FisTi  Creek  sandstone  occupies  the  100'  interval  be- 
low the  10th.  limestone,  making  cliflfs,  and  furnishing  good 
building  stone.  The  western  half  of  Greene  Co.  is  supported 
by  this  formation,  which  once  spread  over  Washington  Co., 
but  has  long  since  been  swept  away.  An  outlying  fragment 
of  it  seems  to  cap  the  high  knob  at  Hillsborough  in  Bethle- 
hem twp.,  10  miles  south-east  of  Washington. 

Under  the  sandstone,  but  only  in  S.  W.  Greene,  appears 
the  little  Dunkaid  coal  ied,  thinning  away  northward  and 
and  disappearing  in  Richhill  twp.j  showing  only  14"  in 
Gilmore  twp.  In  Jackson  it  varies  from  14"  to  21";  in 
Springfield*  seldom  more  than  10";  in  Centre  18"  to  20", 
and  absent  entirely  in  the  Nineveh  district  on  Brown's  and 
Hunter's  forks.  Under  this  coal  the  9th.  limestone  spreads 
through  the  Nineveh  basin  south-westward,  not  extending 
across  the  Fin  Hook  axis  towards  Waynesburg,  nor  across 
the  Washington  axis  westward,  nor  along  the  basin  north- 
ward ;  for  the  interval  between  the  10th.  and  6th.  limestones 
thins  in  that  direction  to  half  its  size  y>j  the  disappearance 
of  many  of  its  beds. 

The  9th.  limestone  does  not  appear  in  Washington  Co.; 
nor  on  Brown's  and  RuflE's  forks  ;  but  on  Gray's  fork  it  is 
6'  to  10'  thick;  on  Courtney's  fork  6'  to  8';  thins  down 
Dunkard  creek  to  li'  above  JoUytown ;  disappears  along' 
Fish  creek,  but  shows,  again  on  S.  Wheeling  creek. 

Still  lower  in  the  series  comes  a  sandy  shale  formation 
say  70';  then  the  very  local  8th.  limestone  6'  (only  seen  ou 
Ten  Mile  creek  in  Centre  twp.);  then  sandstone  20'  to  30'; 
thin  coal  1'   6";  then  7th.  limestone,t   thin   and  poor  In 

*This  bed,  small  and  poor  as  It  is,  is  the  only  resource  for  Springfield  twp. 
At  the  lowest  (geological)  surface  level  just  above  White's  mill  on  Fish 
creek  the  Waynesburg  coal  lies  at  least  650'  deep  ;  the  Pittsburgh  coal  1050';: 
the  Allegheny  River  Series  coal  beds  from  1600'  to  2006^.  The  bed  is  largely 
obtained  by  stripping  its  outcrop. 

fin  Centre  twp.,  2^',  dark  blue  rock.  Wood's  mill  30",  in  three  layers. 
Mouth  of  Hargus  ereek  8',  but  merely  a  calcareous  shale.  In  Washington  it 
is  probably  represented  by  a  limestone  generally  15'  to  20'  over  6th.  lime- 
stone. Mouth  of  Short  creek  (Morris)  3'.  In  Buflalo  below  Taylorstown 
6'  thick.  In  Franklin  at  Washington  10'  thick  and  24'  above  Limestone  VI, 
where  its  northern  limit  is  reached  in  Cemetery  Hill.  It  here  lies  196'  above, 
the  Washington  coal,  the  latter  406'  above  the  Pittsburgh  bed. 
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Greene  Co.,  but  thick  and  pure  in  Washington  Co.;  then 
sandstone  30';  shale,  with  iron  ore,  10';  and  then  the  6th. 
or  Upper  Washington  limestone,  the  top  of  the  Washing- 
ton Co.  group. 

It  is  impossible  to  identify  with  certainty  many  of  the 
thin  limestones  of  this  Upper  Barren  Measure  Series, 
Most  of  them  may  be  regarded  as  deposits  of  mud,  charged 
with  an  extra  percentage  of  carbonate  of  lime,  and  as  such 
they  pass  insensibly  into  common  shale  in  various  direc- 
tions, from  one  locality  to  another.  The  more  massive 
layers  of  the  underlying  WasJiington  group  and  Mononga- 
hea  River  Series  were  evidently  deposited  in  deeper  water 
and  therefor  spread  in  more  continuous  sheets  through 
much  larger  areas  of  country. 

The  following  interesting  discussion  of  the  Coal  Measure 
Limestones,  by  Prof.  Lesley,  may  fittingly  close  this  chap- 
ter: 

"The  limestone  beds  of  the  Coal  Measures  are  mysterious 
deposits.  No  adequate  explanation  has  been  suggested. 
It  is  not  certain  that  they  all  belong  to  one  kind.  In  other 
words,  some  may  be  the  product  of  a  change  in  the  charac- 
ter of  the  stuff  brought  from  the  land  into  the  sea  by  rivers  ; 
while  others  may  be  the  product  of  animal  or  vegetable 
secretion.  It  is  not  even  possible  to  decide  positively 
whether  the  water  in  which  they  were  deposited  was  shal- 
low or  deep ;  fresh,  brackish  or  salt.  Arguments  can  be 
advanced  to  sustain  any  of  these  views. 

The  depth  of  water  must  have  been  very  moderate  \ 
probably  never  more  than  100'.  This  point  in  the  case 
seems  to  be  pretty  surely  decided  by  the  interval  distances 
between  the  coal  beds ;  for  each  coal  bed  represents  either 
an  absolute  sea  level,  or  a  bog  surface  over  low  lands  or 
sand  and  mud  flats ;  and  the  interval  between  coal  bed  and 
coal  bed,  made  up  of  sandstone,  shale  and  limestone  strata, 
and  representing  an  expanse  of  water  many  miles  in  length 
and  breadth,  is  never  more  than  100',  and  usually  less 
than  50'.* 

*The  argument  is  ooiifined  to  the  Productive  Coal  Measures. 
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It  seems  to  be  demonstrated  by  all  known  facts  relating 
to  the  subject,  that  the  Atlantic  region  gradually  settled 
during  the  Palaeozoic  ages  to  a  depth  of  five  miles,  carry- 
ing down  with  it  the  adjoining  region  on  the  west  to  depths 
of  four,  xhree,  two  and  one  miles,  according  to  the  distance 
westward,  for  a  thousand  miles ;  and  that  during  this 
gradual  but  unequal  settlement  of  the  whole  sea-bottom, 
all  the  Palaeozoic  sediments  were  deposited;  faster  and 
thicker  where  the  downward  movement  was  more  rapid  ; 
slower  and  thinner  where  it  was  less  rapid.* 

Towards  the  close  of  this  long  process,  the  general  water 
basin  from  the  edge  of  the  Atlantic  Highlands  to  beyond 
the  Mississippi  had  become  filled  up  nearly  or  quite  to  its 
surface,  and  converted  into  a  vast  swamp,  or  congeries  of 
islands,  swamps  and  lagoons,  covered  with  a  continuous 
forest,  growing  on  peat  bogs,  partly  in  the  air,  partly  in  the 
water,  partly  floating  on  the  water;  through  which  universal 
forest  meandered  many  large  and  innumerable  smaller  cur- 
rents of  water,  leisurely  finding  their  way  westward  towards 
the  still  deep  and  open  ocean  of  the  world. 

But  still  the  downward  movement  went  oh ;  but  at  a 
much  slower  rate ;  a  rate  so  slow  as  to  amount  to  practi- 
cal stability  ;  permitting  vegetation  to  exist  at  or  about  sea 
level  for  centuries  at  a  time;  and  when  submerged  and  killed 
in  one  region,  to  re-establish  itself  by  spreading  back  from 
sui'rounding  regions,  where  it  had  not  been  overwhelmed,  f 

It  looks  as  if  the  Coal  Measure  limestones  were  deposited 

*This  statement  must  be  modified  however  to  Include  the  fact  that  at 
first,  In  Silurian  times,  the  subsidence  was  geologically  sudden  and  a  deep 
sea  was  established  ;  afterwards  more  gentle  and  regular,  with  a  pretty  con- 
stant shallow  sea  everywhere,  even  admitting  of  islands  or  stretches  of 
emerged  flat  lands  ;  not  produced  by  plications  or  upheavals,  but  by  the 
various  accidents  of  currents  and  various  quantities  of  deposits  ;  with  prob- 
able slight  oscillations  of  sea  level,  due  to  movements  in  other  quarters  of 
the  globe. 

t  It  is  useless  to  speculate  about  paroxysmal  movements;  tidal  earthquake 
waves;  extra  copious  inundations  from  the  Continental  Highlands,  etc.;  for 
we  have  no  facts  on  hand  to  make  these  specifications  realiy  useful  in  any 
precise  and  scientific  way.  Such  events  nodoubt  took  place  in  that  day,  as 
they  do  in  ours;  but  we  can  find  out  nothing  about  their  magnitude,  force, 
direction  or  effects. 
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in  these  waterways  of  the  vast  forest  swamp,  widening  out 
here  and  there  into  lakes;  small  secluded,  protected  shallow 
pools,  invaded  by  the  surrounding  sphanum,  or  covered  by 
by  it,  and  beginning  to  sustain  large  trees;  or,  large  sheets 
of  open  water,  inland  seas,  studded  with  islets,  and  exposed 
to  the  tempests  of  each  season,  tossing  their  cross  waves 
from  shore  to  shore ;  some,  communicating  with  great 
rivers,  Amazon  or  Orinoco,  Mississippi  or  Hoang  Ho, 
Ganges  or  Indus,  Mger  or  Congo,  of  that  ancient  time,  and 
receiving  the  sifted  contributions  of  its  mountain  spoils; 
others,  buried  in  the  abysses  of  the  swamp-forest,  fed  only 
by  the  rainfall,  and  receiving  the  finest  silt  which  percolated 
to  them  through  surrounding  mud  fiats  and  sandbanks. 

One  thing  is  certain;  there  was  no  true  seashore  any- 
vi^here  in  or  near  this  world  of  coal  bed  making  vegetation; 
and  all  attempts  to  refer  its  phenomena  to  agencies  resem- 
bling those  which  operate  along  our  modern  coasts  can  only 
result  in  mistake  and  confusion  of  mind.  Nor  will  any 
theories  of  coal  formation  bear  good  fruit  that  take  as 
their  starting  point  for  argument  the  action  of  modern  hill 
country  rivers,  whether  flowing  through  forests  or  not. 
There  certainly  were  no  such  rivers  then  in  all  that  region 
of  the  earth's  surface  which  we  call  the  Coal  Region  of  the 
United  States.*  We  must  fix  our  attention  upon  the  great 
delta  swamps  of  the  world,  if  we  will  hope  to  understand 
the  ancient  coal  measures.  Lesquereux,  who  discovered 
the  true  origin  of  coal  by  studying  the  peat  bogs  of  the 
Jura,  before  1844,  has  taught  us  how  to  draw  the  great  les- 
son of  it  all  from  the  range  of  Dismal  swamps  along  the 
V^irginia  and  Carolina  sea  board. 

But  the  key  to  the  magic  lock  is  after  all  a  limestone 
Tcey.  Could  we  discover  the  source  of  our  Carboniferous 
limestone  beds,  and  so  work  out  their  varability  in  charac- 
ter and  thickness,  so  limit  their  edges  geographically, 
and  so  define  their  exact  relationship  to  the  coal  beds,  as  to 

*No  American  geologist  requires  now  an  argument  to  disapprove  the  old 
theory  of  floated  coal  sediments ;  nor  such  modifications  of  it  as  have  re- 
.cently  been  advocated  by  Grand'  Eury  and  others,  in  Europe. 

28* 
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make  it  plain  where  and  how  they  were  deposited,  a  world 
of  sunlight  would  be  shed  upon  the  scenery  of  the  Coal 
ages,  now  gazed  on  by  us  through  a  haze  of  absolute  time 
and  under  a  twilight  of  impBrfect  information. 

In  spite  of  a  most  assiduous  study  of  the  Coal  Measurers  of 
Europe  and  America  by  all  geologists,  since  Logan  published 
his  famous  discovery  of  the  under  clay  in  1832,  no  geolo- 
gist can-  even  now  give  an  entirely  acceptable  and  complete 
account  of  how  the  limestone  beds  were  created;  neither 
where  their  carbonate  of  lime  came  from;  nor  why  the 
different  lime  deposits  commenced  and  stopped,  preceded 
and  followed  by  layers  of  common  mud  and  sand;  nor  why 
each  lime  deposit  reached  only  so  far  and  no  farther  in  a 
given  direction;  here  only  1'  to  2'  thick,  and  yonder,  but 
a  few  miles  distant,  20',  40'  or  80'  thick;  nor  why  the  dif- 
ferent lime  deposits  occupy  qaite  different  shapes  and  ex- 
tents of  area,  overlapping  each  other  in  all  possible  di 
rections;  nor  why  some  constitute  the  floors  and  others 
the  roofs  of  coal  beds;  nor  Avhy  in  the  body  of  lime  de- 
posits a  coal  bed  sometimes  lies,  like  a  foreign  body,  out 
of  place;  nor  why  some  are  fossiliferous  and  others  not; 
some  full  of  broken  fragments  of  animals,  and  others 
crowded  with  nearly  or  quite  perfect  forms  which  appar- 
ently lived  where  they  are  found;  some,  fresh  water  spe- 
cies; others,  salt  or  brackish  water  species;  nor  why  no 
leaves  of  ferns  or  trunks  of  trees  are  to  be  seen  in  them. 

It  is  easy  to  say  in  a  nonchalant  way  that  there  were 
times  when  the  sea  invaded  the  expanse  of  forest  swamp 
and  gave  an  opportunity  for  the  temporary  residence  of 
marine  creatures.  But  when  it  comes  to  an  explanation  of  the 
cause  and  method  and  magnitude  of  such  an  invasion  of 
salt  water,  and  of  its  temporary  character,  our  geological 
knowledge  confesses  its  incompetence  to  deal  with  the  logi- 
cal consequences  of  such  a  conjecture. 

Granting  that  the  Coal  Measure  waters  in  which  the  Coal 
Measure  limestone  beds  were  deposited  must  have  been 
shallow,  and  must  have  been  practically  far  away  from  any 
open  ocean — and  supposing  that  vast  old  forest  swamp  re 
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gion  to  have  borne  a  resemblance  to  that  expanse  of  delta 
which  South  America  now  exhibits  on  the  Amazon  and 
Orinoco  with  their  thousand  mouths,  or,  such  as  India  ex- 
hibits in  its  labyrinth  of  streams  and  jungles  fed  by  the 
Ganges  and  '  Burrampootra,  distributing,  in  seasons  of 
inundation,  the  siliceous,  argillaceous  and  calcareous  de- 
tritus of  the  Andes  and  Himalya  mountains  in  layers  of 
fine  lime  shale  over  the  temporarily  submerged  surface — 
is  there  any  kind  of  living  organisms  at  the  present  day 
which  may  suggest  an  organic  concentration  of  the  lime 
into  local  beds  ? 

Coral  animals  are  out  of  the  question  ;  for,  they  re- 
quire the  abundant  food  and  air  which  ocean  waves  break- 
ing on  reefs  can  alone  provide;  nor  are  there  any  fossil  cor- 
als found  in  the  coal  measures  limestone  beds,  except  in  a 
fragmentary  state  and  brought  by  water  currents,  from 
what  distance  and  from  what  direction  we  know  not,  but 
apparently  from  some  uncovered  sub-Carboniferous  land  in 
the  west. 

The  abundance  of  minute  gasteropods  or  whorled  shells 
in  some  of  the  limestone  beds,  of  small  bivalve  crustaceans 
and  of  bryozoan  forms  of  a  low  order,  with  numerous 
spines  and  teeth  of  fish,  prove  that  the  waters  swarmed 
with  life  of  certain  kinds;  but  the  absence  of  large  sea  shells 
may  be  taken  as  good  evidence  for  the  freshness  of  the 
water  and  the  temporary  character  of  its  channels  and  ba- 
sins. Perhaps  the  principal  role  in  the  process  of  secret- 
ing lime  was  played  by  the  bryozoa*    The  fact  that  they 


*An  important  discovery,  made  by  Mr.  J.  Walther,  may  tlirow  some 
light  on  the  matter.  There  is  a  class  of  Mediterranean  algae,  or  sea  weeds 
the  Nullipores,  which  secrete  such  vast  quantities  of  lime  that  their  organic 
living  cellular  tissue  amounts  to  only  5%  of  the  lime  bed  which  they  create. 
They  take  part  in  the  building  of  coral  reefs;  but,  in  the  Gulf  of  l§raples 
these  lithothamnia  are  engaged  in  making,  at  various  depths,  from  100'  to 
300',  beds  of  chalk,  or  structureless  limestone;  and  at  Syracuse,  such  beds, 
made  by  them  in  Tertiary  ti  mes,  lifted  out  of  water  and  quarried,  exhibit  the 
lithothamnia  forms  on  their  weathered  surfaces;  but  inside  seem  quite 
structui-eless.  In  the  quarry  rook  Mr.  Walther  found  by  analysis  that  the 
organic  matter  was  reduced  to  0.33%,  and  the  pure  white  lime  rook  was 
quite  free  from  bitumen.    These  plants  grow  to  the  size  of  a  man's  fist,  the 
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can  only  be  readily  detected  on  the  weathered  surfaces, 
merely  shows  that  their  shapes  are  concealed  in  the  body 
of  the  rock  by  its  cement;  and  that  the  carbonic  acid  pro- 
duced by  the  oxidation  of  the  animal  tissue  has  effected  a 
general  solution  of  the  skeleton  lime-mass  sufficient  to  ob- 
literate the  traces  of  its  original  structure." 

living  on  the  dead,  and  form  extensive  beas,  interlocking  their  many  stout 
branches  closely;  and  where  the  growth  fails,  common  mud  deposits  take 
place  and  keep  up  the  general  level.  (Science,  June  25th.,  1886,  page  575). 
The  bearing  of  these  facts  upon  the  study  of  the  Stromatopora  beds  of  the 
Upper  Silurian  formation  No.  Fi",  and  the  Lower  Devonian  Corniferous 
formation  No.  Villa  is  very  interesting,. 


Note.— Fossil  plates,  Nos.  532  to  595,  which  follow,  were  all 
drawn  and  prepared  by  the  State  Geolog-ist,  J.  P.  Lesley,  and 
will  be  found  figured  on  a  larger  scale  in  many  of  the  separate 
reports  of  the  Geological  Survey. 
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OeoUjL'iMUv. 
dtemmatopterla  minuca.    (Lesif^ 


StemmatopteriB  oyoloatyga.    Lesq.  0. 6.  Sim 
Sg4  a 


Stemmatopteris  poUta^^^qjl 


M.XIll.  %ss  it  plants  cfihe  (^cdMe<i6itre6. 


Plate  ss^ 


Stigmarla   {Hcoidetx  var.)  radioans. 


Stlgrmarla  andulata;  Ooep. 


:i^-^Lj^ 


StigmarioideB    evenii.    {Stiff jnaria. 
f'3-i 


Tmniophytlum  decurrens.    (Lesq..  Proc.  Amer.  Phil.  Sot 


J{o.X\\\,%ssiiplavtb  oftAeCoalMeoAareS, 


Plate  557 


TrigOQocarpoll,  •subcyllndricum.- 
XIII_At^J.  f'li 


UlodendTOn  elonBfttnm.     (St  Floi* 
1 


TrlphyU'  pteris  cheathami,  * 


Trlgonocarpon  multicariiiatain.      | 


Trlgonocarpon  ornatum,  Newb.     ^ 


Trigonocarpon  trilooxilare,  (  Carpolithes  trilocularis' 


Tri^BOcarpon ;  group  of  seeds.    Newberry, 


niodendron 

minnB  (LI. 

&  Hattonl 

^^^3 

^^^^ 

k 

L  \J<. 

1 

VoUunannia  fertllis.    (Leaqn 


Whittleaeya  elegans.    (Newberr/ 


/nrf  'ass. 


Volkmaimia  brevistachya,  Laaq* 


Trjgonocarpon  tricnapidatum,    Newb, 


Whittleaeya  mlcrophylia,  Lesq.    6.  B.  tiimpaoD's  draw.' 

ing  (1S89) 
of  apeci. 
,         wtfTp—  mena   7T8, 

/^c.778,Jiieoe'sC    ^*^  iaMr.La- 

coe's  collection  at  Pittaton,  Fa- 


PUATE  SSSt 

J/o.XIII.  Jossil  ciinoioU  Utke.  CoalMeaAu/ieA. 


Stlctopora  CBrbonarla.     {.PliUdictya  carb 


Stenopora  exlllB  ( Ceri^Mra  jponffiUt^  Daw.) 

Stlcl^pora  serrata.    iPtii«'^ 


■PjJ.OhTff.^M 


Synocladla  vlrgrulaoea,  var  felHerialiB.  Swallow. 


Sutalhv.   Ceo/.  3U  f,  «/.x//v 

PterotocrinuB   (Aateroerinus)    coronarlUB,    Lyon, 

xu. 


ScaphioorlnuB  carbonajjiuB,  Meek  and  Worlhen 

Geo/.  SU.  ]/,  iS-rs,  N.  ^4.         SMm't, 


StrotoeriBUB  {AcUMtcrimu)  re^aiis; 


ZeacrlnuB  (^<^r«tonocrmu8f)  aoanChophorus.  Meek  4 

StolM.VnlV.     ■  plW)^ 

f 
ZeasrinuBP  eraaauB.    iCyathoarinvs  eraaant.  Meek  aq 


&iil.Kv.' 


Plate  55^, 


Axophyllum rude.     (WhiJ  l""'       Caupophyllum   torqnlum     fa,      . 

XIII-     .^amJ-         lan—  ^dK W  nLODhophyllum 


(.StTeptelaama)  pFoliteTtim. 


Jfo.Klll.%ssLt  shells  (^tlm  CoalMectAtired. 


P\-A-TS  5Bo 


Ungola  nmlioiiata, 

Kill.  K. 


xinj 


)lu( 


N  uotuana  nrata. 


Nnonlana  beUlBtiiata.  Nnonla  ventrlcoBa. 


Nuonla  parva.  Orthls  iKecosli  Marcon, 

#^ 

rol.Jll.  —        •.™™» 

Ortlils  resnplnoidea,  Cox,  Geol.  Sur.  Ky..  Vol.  i,  I857J 


lna.WiBl.'>5^,2 


inai88in.inf 


Plicatula  (now  Meekella)  Btrlatocoatat."  '^-t. 


M.XIII.  76ssU/6helU  oftke  CocdJYCeaAtvces. 


Plate  5«>i 


(Produotns  punctatuB, 


Rhynchonella  acadiensis,  DavidBon; 


Pl.XSj 


R-ATE  5&a 

JYb.XIII.  9osslL  skeLk  oftker  CbalMeoAu/te^. 


Splrifers   (gubgerii  Trlgonotreta)  .opima.  Hall, 
XIII.    »■  Its 


Splrlferina  oriatBta, 


Splrlferlna  kentaokenalB. 
XIII     .rf*    11. 


Terebratula  bovIdenB,  Morion,  BeUorophon  carbonarlus.    (Coi,  Eaomphalua  rugosuB. 


BsUorophon  crassua,     (Meek  &  Worlhen,  Proc.  Acad.  Sc 


ConuiuB  prtecuB.    Carpenter 


PI  33. 


BeOlerophoii  nodocarinataa  P    (Hull.    loTa  Rt.  of  1858* 


MacrochelluB    (SoIeuiBCUB)     newberryl. 
XIH  A  ^  a.  A 


inff^sn  ^^4 


ItuIJSM.    ^-3* 


Uacrochellus  ( Solemacue)  paludiueeformiB 
^"^  A  n  Bf acrochelluB  primigeulus.    Conrad. 


Bellerophon  percarinatus.     (Conraa. 


MacrocheUnB  {Soloniacus)  cexanus, 
Mil 


Murchisoula  erypsea,      Ini.  im    ^|J* 

Pi  3i    oa^  ««aj4 


MacrocheUuB  (Sljfcnjg^s)  ventricosuB, 
Loxonema  acutulnm. 


M.XIll.Jissli  shells  oftke  CQal%MjeaMtyte^ 


Plate  SfcS 


OrtnoMma    {Itichclm)    conioum  ,      .    , ,-  .  Orthonoma  saltopi,  (fimsmo? 

Orthonema  salteri,  iEunemaf 


c.ol.5tt.v.r.s.(»,i.„^„. 


"•Jiti-w 


««UlT. 


IrOUir. 


PUtyceraaaoutlroatre.,  tiatycera.  tortum,  Meet. 

X(.    „  >*  PlatyceraB  splnigerum,  W" 


:..    >^iii«L 


Platystoma  erayvlllenBe, 


M.HlV.     '^ 


fi  :,'.•■ '.-N'^JSii*  PlatyecliiBma  dubia 


'/n/.  Z  0«w' 


n'leorotomarla  moaesta, 


Plenrotonuurta  bouhartioFensiB, 

Fleurotomaria  depressa, 

Jiot.  '■^■tfJa  Fleurotomaria    conifo'nuiB,  '-^^J^^''^,. 


.4' 


It"'*'® 


_     J' fK>,A,NJMI 


Fleurotomaria  BubtUiBtrlata.< 


Fleurotomaria  apecioBa, 

'0 


'enl.MMz.pl.mm. 


Fleurotomaria  apheerulata,    (Oonr, 


Polyphemopals  nlttdnla 


Pletirotomarla  tabulata,  (HbII.  Fleurotomaria  turblnlformlfl.    Meek 

7-  ..J^>     Sk  % 


\nd7  iflHiii     iwi.  n.4;5 

Coo/  measures.  _X II L 


hut.  lasa.  PI.  32.  ^^eiMB      -    /«, 

i^oIyphemopBlB  P  Aielformls 


Pupa  vetueta,  Daneu». 
xrii 


OawioK^cad  GmI  1868. 


PolyphemopsU  peraouta. 

m. 

Iiid. 

ISO  J^ 


SolenlecuB  (.jfaortfcAetfud^  b^ 


XV.  i^;( 
GeoU'  1  ' 
Kml.4- 


4 


Straparollna  [Euomphalva)  autquadratna.  Meek  &  Wor- 


Solenisona  planua , 
Julj^S-    ""A  ^oleniscuB  typicoa; 


CtolMM.IS73.pl  2S 


Plate  S"64- 

tM.XIII.  JossWshelb  oftke  CocdMeodUtcA . 

Str^^rdlui.  (a,™,A<,!,„)  peraodosu*  Meek  &  Wo?       Btpa,>BrtU»B    lunbUlcatu.,   (E^npMm   umtilicat^ 


iM.XIII.S^ssil  shells  <yfihe  CoaiJ^ftedMmex 


Plate  S6S- 


NKUtUus  winsIoTi, 


TVmROoA^Itw  tn'nalffvi.    See  Nautilus  wiiuslovl. 

XIII  ^^ /^  f['j.2f      Temnoc'hLlus 

MthW. 


PL/VTE  S6fe 


M.  XIIL  9ossd  skelU  oj^tfie.  Q)alMeciSwice6, 


Mlorodon  hapdingl,  Dawson,  Uacrodon  ol»olrtus. 


MacTodoh  P  shubenaoadlenals, 
Modlola  pooli| 


Plates  fey 

jyh.XIII.  yossii  sheik  aftke^GoaiMmsuM^ 


PlacunopaiB  carbonaria,  Meek  and  Worthen  Prne.  Clii.   FseudomonotiB  {Eutnierotus)  hawni,  Meek  and  Haydei] 
.27. 


MtrkioidW.  GeolJllmci} 


Vol.S^'^^^Pl.n.     ^^        acol.5(l.l'ol.«./8<J.ft.a7, 


foaidonomya  frtcta,        Pleurophorua  P  anpilatuB,; 

^^^  ^^^  Pterouites  gayeuBiB; 


■  BcUzodiu  amplua.  Meek  &  WotthenJ 

Xtii  e^ 


SchizodoB  curtUB,  Meek  and  ^ 

a 

XUI. 

GealJII.  voi.v,tiU, 

ScMzoduB  (J^Ueonia).  perelegana, 


SchizoduB  roBSicuB,  De  Verneuil,  Geo.  Rues.  1845 ; 


Vni.V./iLZI.  j)j.vfern.  Gm/.J/I.Vo/.V.pi.xuvi. 


Scbizodiu  cuneatuB  P  Meek,  Pa!.  Ohio, 


Soliizodua  wheeleri.     iClypTicardiit"AeUri,  Ssalldi 


Soleuomya  BoleniformlB,  Cox,  Oeol 
Kill    ;9^:.^tf9^^^^^hJ^^t 


Streblopterla  P  tenuilineatav 
XUI 


Geet; 


Solenomya  radtata  ^SoUmya  ritiiataj 
XIII 


CrloUl'ViiZ.pl.MSII. 


JYo.XUI  Grojbs  and^Ues  oft/ie  Coal  o^eA . 


PMtE  '5"68 


AcanthotolBon  oveni.    (Meek  i  Worthen, 


Anthrapaleemon   gracilis.    (Meek  &  \Vc^ 

xni 


Jfo,  XIII.  Trilohtes  2^JiUect$  oftAe  Coal  ageA . 


Plate  STsa 


PhllllpBia  iQri^tAoideaT)  sangamoneneia.      (Meeh 


Suproops  dansB.    {Bell. 


FhUlipaia  howj. 


FhUlipBia  iOriMlhoidesr)  soltola. 


Euproops  coUetti      Wiute     Oollo  Arthrolycosa  antlqna.    Harger; 


IniT^^J  »J 


ri.^jj 


Euphobepiaannigera.   Ma      ITeoymylaoriB  lacoanumi    Sondder,  Mem.  B( 


1Z.J:S45.       ' ^3^~  Ziltcl./,S5»  V^ 

HaplophJeblum  oarneBll.   fjcudder* 


SCUlldsr.  ISJJ. 


faleeocaxis  tsnpuM^  (Meek  &  Worthei},  Illinois,  Rt.  \roI.  3^ 

XIII 


PI.  38, 


Paolla  vetusta.    Smith.    A  dragon  fly's  win^ 


^x^. 


-:-  *~-^f5?4-'-  P-'--ft . .-'  rl  ■?_■..■:;  ;- 


Plate  570 

Jfo.XIIL  9nAtcU  onciSuheA  (ftAe  Coat  acfcs  . 


AcamheppeBtes  major.    Heel 


Pbthanocerus  occldentaliH,  Sou^ 


FrotetlouB  infernos.    Scad 


Trlchlnlos  tUIosus.   ficudder." 


Tlcanophasma  fayoli.    Brgt.    The  great  dritgon  fly  . 
Xnt- 


ZiHel 
XyloblUB  mazonuB,  Soudder. 


Xyloblufi  BlgUlarlse,  Dav 


Tltanophaama  fay         Baphites  planicepa.    Owen,  Proo.  Geo!.  Soc.,  Lood.,. 

'""■  XIII  ><!^^^hv  07.  Q^ 


CtenoptychluB   opiatatus, 


Cochllodos  contortuB.    (Agaa. 


Ae^GeoL  fi- 


ConchoduB  pUcatas^ 


OyracanthuB  magmtlcuB,  Dawson,  Acad. 


^tvjii  'I.  Acad^ffol-^  /'fff •, 


Dlplodos  i£(A  tAtth  A.   CCerufcan€A-us  spine. 

yj  XIU. 

w  pyi,         —      ■ 


FalBBonlacaa    pslti^ruB,  Newberry.    Pal.  Ohio    Vol   1 
>IPI. 


Plate  571 

Jfb.Xll\Si6/iWt/L  in  the  CoaLMeaSLUoeA. 


OrtbEicanthaB  arcnatns.  Newberry 
y„|  }  J  t  PI  x(  OrtiacanthuSBraoiUe,    Newberryl  PeltodUB  transversiM. 


Ill  '^''''"i 


Im  Orthopleurodus  carbonarius.  (Dduivt.    PetaloduB 

■"''l  »,.«       __  ..  ...        -      '"'K""^™"!.,  My, 


f.l3     I 


PetalodUB  deatructor.    Newberry  &  Worlhen.  Geo.  Illi-i 

XIII. 
XIV. 


Pal.Olijoi 

FetalorhynchuB  (Petalo^e)  striatuB^ 


amomlim   0/  FIcinrcllmi  Gmdnji,  Brongniart. 

fVKt  THB   C0Al.|iSA«UnEB,   CoMHWWt,  AiUBn,    FlUHCBi 


PetrodUB  occidentalls.  New.  &  Wor. 
Iff  '^  //*  1. 

^^    ^^    ^^ 

CenUll.Yol.X.r/d&Ji: 


FBammi^t^as 


Rhizodua  quadratus  Newbe) 

Xllli 


PoooOoduB  oarbonarluB,  St.  Join  ds  Worthon,  Geo.  Sur 


VaI.Wi.PI.VI^(- 


PoIyrhlroduB  capbonarina.     St.  John  *  Worthen, 

■^  "  ^^^^  ^sT^  ^^^/"  1-^? 


BhizoduB  lancifer,    Newberry 


Sandalodus  oarbonarius,  Newberry ' 


^mif>W  GeoUll.n 


Plate  572.  - 

Jfo^Xlli  Tisim  i^^epti'^e6  U  tAe  GatTocka 


TlTlnacodu,  (i>,i,W„,)dnpUoatu8.    Newberry 

C'o/.yii.      ,-^j\       Vol.*; 


*  ''°'  Xystracanthus  ( Drepacartamj  anoejo, 


IMmson  AcfldCvoI  ISSa 


M.X^II.  %ssil^eptfies  of  the  Coal  age , 


Plate  57s 


<EBtocephaluB  remex,  Uope. 


(EBtooephaluB  pemojt.     [SimnypUmra  ■rema  Cope 


Pi-/\Te  574-, 

M.XHI,  ^ssiL  reptiles  oft/ie  CoodtMea6tiie6 


(Estocephalus   rectldens,  Cope. 


Myoteropa  ordlntttua.  Cope. 

xrii. 


Hylerpoton   dawsonl.     Owen.     DawBoa's 


r   I'hiloB  Soc      Pleuroptyx  clavatus,  Cope,  Pal.  Oliio,  Vol.  2,  1875, 

l.Z.pl43. 


PtyonluB  pectinatus. 


>r^-       XH 


Plate  575- 


\J^o.%]IL^ssiLref)tileA  of  the  Coat  ag& . 


Ftyoniua  pectinatus.  ( Sa^rr^. pleura  pectmata,  Proc.  Acad 


Plate  sys, 

7neA  ai2dt7^ac/(s\  Coat  aqe^. 


Spketiophyluim  demifoUatUm. 


S\)k.  filxcuLimA  luq. 


Sp}v.latifoliain  V-^W 


Zpk. tenxufoLuuin, 
•^  r+vv. 


JW». 


JVcwataplrylltiiTi  (P»W) 
anqa»tUm.F+W 


Plate   576 

XV-XVl  yKt/i/ne^Tntrqci/fid  Tiiaher  coalhedd 

opheitoptoriA  ocrocarpa.  F*W. 


Spli  foliosa.  Rcmtliy. 


SpKenopfef'iA  (Wiat'ea.F+W 


Spii  dejitata.F'*-W. 


XV'XVl.  Wcuijneiiljwr(j  amd'hlgher  codLJied^ 


Plate  579 


Plate  58o 

W'XVL  TfcM/ne^iiify  anoL  hlgJier  coaHeda 

KeuToptms  plaWems.F+W.      '       JYeur.dLctyoptei"oides.F*W. 


N-flcxucsa         Kcurop. klrsata.Lesc[x. 


J/curopteris  otfontoptcroi flies .  I;*-W. 


PLATE  581 


)(V'X]/I  WcutpteSbiirci  anci  'higher cocit  betU 

OdDTi.Tiervosa      Odontoptem  densifolta.F+W.     O.obtiisiloba.Jftuim. 


/■u'ljat.;!!,-/ *  ■■,1/?' .'/,/'■  f3-'>"-.*';ifeSJ>s!k 


Odontoptei'is  pcich.yclerma .  H+W. 

I 


CctlUptcris  c«/Rfe»*td.Bt 


PLATE  582 


CalUptendiam  oWoiifflfoliiirrt  F+W 


PLATE  583 


XV'XVI  "WiyiuMftiig  a/iut  Tii^/iAV  coat  deM, 

CalUpt.  olauJSoiuaTiuin.ir+W  Calllpt. auLtam.  ff+W 


PLATE  584 


Colli  ptendLani  odontopteroldes.  P^-W. 


I 


Pecopfem  fc|liptu:a.Bu7ib. 


//"•»* 
*  «. 


Pecopteris 
»"otun5tfotia.F»lV 


.»-~, 


Tecopter/--;  Sp. 


P^coptcris  pcjniajfojwis.  Bgt 
Var   Uttfolia.F.+W. 


Hecopteris 

Sp.? 

ixvii.e 

5'3 


Pecopteris   platyiiervis.P+VK 


PLATE  585 


PecopterLs  ^erm.curi.iWeiS'i) 


St-a. 


XV'XVI.  yi'mjne6hu/rg  wiut  higher  coat  hecU 


Vox  cuspi 


PLATE  586 


^^       PecopteHs  germ^ri.         ^^^ 


crassmervis 


TecopTcns  confllolUaiia    ^vojwft  Brarwerns  F+Wl 


XX.I 


P^copteris  .sul)falcata  F+VV 


P  pluckenett.  Brwgt 
(Var:  coMjftricta.  F+W: 
3,3a,4.4<f) 
3a 


^^^^^^      PecopTcris  d*,ttata  Q^t, 


XV'XV/  WmjieAhtmii  a/rut  Jughf^t  coat  ierlA. 

Rrotumiifolta.P+yV.        Sp.?  T^coptcj-is  aspIcmoi<les.F*WC 


PLATE  588 


Jecopteris 
qoiitopteroi£l£5.  F+W 


7ecopt«;n.s'  hecricma .  Fontaine  JJU'^ 


T«coptcns  paijIiyjateroiJes  Y.*V^. 


PLATE  589 

XV'XVi^mi/i/neAhi^  a/nci  higher  coat7)ecU, 

Pecoptcris  aiiguAtIpin\i(t.  F.and.W. 


P.  species  imXroion. 


Tfcopteris  temiLnerk'/s.  Fonte.&iWh.'r^ 


W. 


y^'%yi.  ^iiApie^buxg  wndj  ht^ke^  coat  hedt^. 

Pccopterls  lojiceoloffi-.K^W  Gomopteris 

'  eJUptictt.F+W, 


PLATE  590 


X^t^j.l 


G ,  mu3berr_yana.  F+VV. 


Gonujptcris  oblonga  f:+W 


Cvmcql^ssa-fonnosa.  Cbrevtlobo-F+W: 
F.+W. 


C.ol»fetsiWia.f+W. 


PLA  T  E    59' 


mimMmmM: 


PLATE  592 


K^'Xyi .mM/n£dhiig  cmd  hlghet-  coat  bedi, 

Taalopteris  iicujl)erj*t(ina.  F*W 


'^'(Xiv.2. 


0'''0 


"HitlY.   f 


■      l^'     A' 


o  ^ 


iMiailili|tl|ii|l|i!i||||f!M/ifri7/ 


Txruopferis  lescariaixa.  R  +  W 


^w^    I^^^B 


CoaLLoptcris 
elliptica.F.+W 


XV'XVI.lmi/iieAi^wtff  cund  )ugJiejv  coal  hedd. 

CaulopterLs    gigaittfea  F+W 


PLATE  593 


CarpnIit/x£S  C  "RltatoLocarpus         Galiclmifes 


SigiUaria 
approxiiiiijtc-.  F-»-W. 


llnlcnoa-n  plant 


Ccuilopffijis  ? 
'hark,  prp,^ 


^9 

I* 


XV-XV/.  l¥ouyne6hwtg  cund  klgh'/c  coal  ieds., 

Corolaitcs  cmssiiiervis.F*-W. 

BciLerci  vir<}iiitana.F+\V 


PLATE594 


5aporten  sciUsburioidcs.  F*W. 


Iffl 

m 


r 


Pl/\te    5?)5 


M.XV.  %.CJi,slieMs,  "^miuait pcaiia> . 


Metas:ocercLi' 

ca 
XV 


/^SC'^'      JTautUu,  foMci 


I'iPeciiliatj  struc  ^ 
\pure  ofttcoaL 
!  hed  in  eastern 
Oe.nncS'ieeJf.L. 


Tylodondron  baini,  Dawson. 


Balera  vlrginiaua.     (Braun's  genus. 


an    '^J^-^j^--^'  ^ 


Can.K.Sc.Jmt,l!9l) 


Lyman.']  new  eed  op  bucks  and  Montgomery  cos.     2589 


Reprt  on  tlie  Hew  M  of  M\i  aM  Montpmery  Counties 

BY  BENJAMIN  SMITH  LYMAN. 


Illustrated  by  a  Geological  and  Topographical  Map  and  Pour  Cross-sections. 


NAME. 

The  so-called  New  Eed  rocks  of  Bucks  and  Montgomery 
Counties  were  formerly  named  the  New  Eed  Saudstoen,as 
if  they  were  of  the  age  of  the  British  New  Eed  and  were 
chiefly  sandstone.  But  iperhaps  hardly  one-twentieth) 
of  the  whole  series  is  sandstone,  and  the  rest  are  shales, 
much  of  them  quite  sandy,  to  be  sure;  and  their  age  has 
long  been  universally  admitted  to  be  in  the  main 
different  from  the  British  rocks  so  named.  The  name, 
however,  is  commonly  shortened  to  New  Eed,  and,'  in 
case  of  any  ambiguity,  the  prefix  American  readily  dis- 
distinguishes  our  beds  from  the  British. 

Other  names,  too,  have  been  somewhat  used,  as.  Older 
Mesozoic,  Triassic,  Jurassic,  Triassico-Jurassic,  and 
Jura-Trias;  also  Rhaetic,  from  the  age  of  the  fossils  of  a 
certain  part  of  the  rocks,  as  established  by  the  able  re- 
searches of  Prof.  W.  M.  Fontaine.  Again,  the  name  Con- 
necticut Sandstone,  has  been  proposed  by  Prof.  C.  H. 
Hitchcock,  and  well  defended  as  a  designation  long  in 
use  among  geologists.  Furthermore,  the  name  Newark 
System  has  been  strongly  recommended  by  Prof.  T.  C. 
Eussell,  and  vigorously  seconded  by  Mr.  G.  K.  Gilbert, 
on  the  ground  of  priority  (that  excellent  guide  in  default 
of  better  ones)  as  having  been  briefly  proposed  about 
forty  years  ago  in  a  foot  note  to  a  paper  by  W.  C.  Eed- 


3690  GEOLOGICAL   SURVEY   OP   PENNSYLVANIA. 

field  (Am.  Jour,  Sci.,  Vol.  XXII,  1856,  p.  357);  though  it 
■was  never  accepted  by  geologists,  and  was  long  ago 
wholly  forgotten,  and  in  fact  was  in  itself  quite  unsuit- 
able, as  will  appear  further  on,  and  as  has  been  partly 
explained  in  the  Chicago  Journal  of  Geology,  1894,  p.  59. 
It  will  be  seen  later  that  none  of  the  names  indicating 
paleontological  age,  not  even  Older  Mesozoic,  will  apply 
properly  to  the  rocks  in  question.  It  may,  then,  not  be 
altogether  unpardonable,  notwithstanding  such  eminent 
authorities,  to  designate  the  rocks  here  simply  by  the 
longest  familiar  and  most  readily  understood  expres- 
sion, "New  Red." 

They  were  grouped  together  as  the  subject  of  a  special 
survey  and  of  this  report  under  a  universally  prevalent, 
though,  as  we  shall  see,  mistaken  impression  that  they 
all  belonged  to  one  formation  of  narrowly  restricted 
paleontological  duration.  The  need  or  propriety  of  a 
single  name  to  include  all  the  beds  is  now  in  reality 
merely  temporary,  transitional,  during  the  time  it 
takes  the  geological  public  to  become  fully  aware  that 
the  beds  are  not  by  any  means  of  one  closely  limited 
paleontological  period,  nor  even  probably  all  Mesozoic, 
nor  perhaps  wholly  distinct  in  their  lower  part  from 
beds  that  occur  in  Western  Pennsylvania,  West  Vir- 
ginia and  elsewhere  associated  with  clearly  Paleozoic 
formations. 

SITUATION. 

The  two  counties  mainly  fill  the  space  between  the 
Delaware  and  the  Schuylkill  from  Philadelphia  north- 
ward to  the  Durham  and  Reading  Hills,  the  northeast- 
ern extension  of  the  South  Mountain;  and  the  New  Red 
covers  the  whole  of  the  two  counties,  except  a  narrow 
strip  of  older  rocks  along  the  southern  edge  and  another 
at  the  northernmost  corner,  and  a  small  Paleozoic  island, 
so  to  speak,  about  ten  miles  long  and  a  mile  or  two  wide, 
running  southwestward  from  the  middle  of  the  Delaware 
river  boundary. 
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The  space,  then,  covered  by  the  New  Eed  is  of  a 
roughly  triangular  shape,  with  the  apex  towards  the 
norih  on  the  Delaware,  and  the  base  somewhat  bowed 
southward  along  the  Schuylkill  above  Philadelphia; 
and  with  the  straight  boundary  between  the  two  coun- 
ties running  southeasterly  somewhat  south  of  the  centre, 
so  as  to  give  more  than  half  the  field,  rather  rhomboidal 
in  shape,  to  Bucks  County. 

LAY  OF  THE  LAND. 

The  largest  tributary  stream  within  the  counties  is 
the  Perkiomen,  and  it  ilows  southward  from  the  northern 
corner  of  Montgomery  county  to  the  middle  of  •  its 
southern  boundary  on  the  Schuylkill,  with  almost  east- 
erly flowing  branches  on  the  west  and  almost  southerly 
flowing  ones  on  the  east.  Stony  Creek  and  the  head- 
waters of  the  Wissahickon  with  southerly  courses  occupy 
the  more  eastern  parts  of  the  county.  The  northern- 
most of  the  eastern  branches  of  the  Perkiomen  have  their 
heads  in  the  northern  part  of  Bucks  County;  and  from 
the  same  watershed  flow  down  easterly  the  headwaters 
of  Tohickon  Creek  towards  the  Delaware.  The  country 
south  of  the  Tohickon  is  mainly  drained  by  the  Nesham- 
iny  Creek,  with  a  southwesterly  course  to  the  Montgom- 
ery County  line,  and  thence  easterly  again,  and  later 
southeasterly  to  the  south  edge  of  the  field  towards  the 
Delaware.  The  hook-shape  so  formed  in  the  upper  part  of 
the  creek  is  the  most  striking  result  there  is  in  this  field, 
of  the  effect  of  the  geological  structure  on  the  course  of 
the  larger  streams. 

The  hills,  however,  generally  in  the  eastern  half  of 
the  field  notably  conform  to  that  structure,  and  have  in 
the  main  a  northeasterly  course,  with  some  irregular- 
ities near  the  Delaware  south  of  the  Paleozoic  "island." 
In  the  southern  part  of  the  western  half,  near  the  Schuyl- 
kill, there  is  something  of  the  same  regularity;  but  all 
the  more  northwestern  parts  of  the  field  are  much  more 
irregular,  in  agreement  with  the  geological  structure 
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there.  The  southern  edge,  and  still  more  the  northern 
one,  is  bounded  by  a  higher  rim  of  older  rocks.  The 
field  itself  is  mostly  low,  but  uneven,  with  no  very  exten- 
sive plains,  and  yet  not  with  any  uniformly  rolling  char- 
acter. The  height  of  the  land  is  less  than  300  feet  above 
the  sea  along  the  southern  edge  of  the  field  and  near  the 
two  large  rivers;  but  at  a  distance  from  them,  rises  on 
the  whole  gradually,  so  that  most  of  the  northern  half 
and  a  small  adjoining  part  of  the  southern  half  are  more 
than  300  feet  above  the  sea,  and  northward  have  here 
and  there  hills  of  600  feet  high,  and  even  at  one  point, 
Haycock  Mtn.,  over  900  feet  above  sea  level.  The 
shape  of  the  surface  shows  in  general,  then,  a  decided 
conformity  to  the  geological  structure  to  be  explained 
more  fully  further  on,  the  harder  beds  standing  out 
more  or  less  prominently  above  the  softer  ones,  and  the 
whole  not  yet  w.orn  down  to  one  level. 

The  common  roads  have  mainly  been  laid  out  with 
great  reference  to  the  course  of  Ihe  hills,  either  parallel 
to  them  or  squarely  across  them.  Consequently  the 
roads  in  the  eastern  and  southern  halves  of  the  field 
usually  run  northeasterly  and  northwesterly,  at  right 
angles;  occasioning  too  a  similar  arrangement  of  the 
boundary  lines  of  the  townships.  But  in  the  northwest- 
ern part  of  the  field  the  arrangement  of  the  roads  and 
boundaries,  like  the  hills,  becomes  much  more  confused; 
all  owing,  as  we  shall  see,  to  the  more  complicated  geo- 
logical structure  there.  TherailroadsfoUowtheDelaware 
(on  the  New  Jersey  shore),  the  Schuylkill,  in  great  part 
on  both  shores,  the  Perkiomen,  and  Stony  Creek  (with  a 
prolongation  of  several  miles  northeastward  to  Doyles- 
town);  and  besides,  the  Bethlehem  (or  North  Penn.) 
line  runs  across  and  through  the  hills  northward  just 
west  of  the  centre  of  the  field,  and  the  Northeast  Pennsyl- 
vania line  likewise  across  the  eastern  corner  of  the 
field  to  New  Hope  on  the  Delaware,  with  the  Newtown 
and  Bound  Brook  lines  still  further  southeastward.  The 
numerous  cuts  along  the  railroads  have  been  an  import- 
ant aid  to  the  study  of  the  geology  of  the  field,  though 
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very  far  from  exposing  anything  like  a  continuous  sec- 
tion of  all  the  rockbeds. 

The  largest  town  in  the  field  is  Norristown,  the  capital 
of  Montgomery  County,  on  the  Schuylkill,  a  little  west 
of  the  middle  of  the  southern  edge  of  the  field,  with 
Bridgeport,  a  large  place,  just  across  the  river;  and  the 
second  largest  is  Pottstown,  also  on  the  Schuylkill  at 
the  western  end  of  the  field.  Doylestown,  the  capital 
of  Bucks  County,  is  within  the  peculiar  hook-shape  of 
the  upper  Neshaminy  Creek  already  mentioned.  Qua- 
kertown  is  on  the  Bethlehem  line  of  railroad,  in  the 
midst  of  a  rather  wide  basin-shaped  plain  near  the  mid- 
dle of  the  northwestern  edge  of  the  field.  Lansdale  is 
an  important  town  at  the  junction  of  the  Stony  Creek 
and  Bethlehem  lines  of  railroad;  and  North  Wales  is  a 
couple  of  miles  southward  on  the  Bethlehem  line,  and 
Ambler  four  or  five  miles  still  further  south;  and  Sou- 
derton  and  Telford  five  and  six  miles  northward  on  the 
same  line,  and  Sellersville  and  Perkasie  four  and  five 
miles  still  further  north  upon  it.  Pennsburg  and  East 
Greenville  form  almost  a  continuous  town  on  the  Per- 
kiomen  Eailroad  near  the  northern  corner  of  Montgom- 
ery County.  Newtown  is  a  town  of  importance  inside 
the  eastern  corner  of  the  field,  and  Yardleyville  one  at 
the  eastern  corner;  Hatboro  one  on  the  Old  York  Road 
halfway  between  Newtown  and  Ambler;  New  Hope 
one  on  the  Delaware  near  the  end  of  the  island-like 
patch  of  Paleozoic  rocks;  Oaks  one  at  the  mouth  of  the 
Perkiomen;  Linfield,  and  Boyersford  two  on  the  Schuyl- 
kill, five  and  seven  miles  southeastward  of  Pottstown; 
and  Tylersport  still  another  at  three  miles  northwest 
of  Telford.  There  is  a  very  large  number  of  other  towns, 
many  of  them  enterprising  places,  scattered  pretty  uni- 
formly over  the  whole  field,  according  to  the  agricul- 
tural capacities  of  the  land;  but  none  of  them  appar- 
entlv  with  as  manv  as  500  inhabitants  in  1890. 
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GEOLOGY. 

The  geology  of  the  field  was  formerly  supposed  to  be 
in  certain  respects  very  simple,  but  in  certain  others 
very  mysterious.  The  structure  was  taken  to  be  in  the 
main  unvarying,  with  everywhere  a  northnorthwesterly 
dip  of  10  to  25  degrees,  averaging  15  to  20  degrees,  and 
near  the  Delaware  uniformly  about  20  degrees  (Rogers, 
State  Geological  Eeport  of  1858,  Vol.  II,  p.  670).  The 
somewhat  prevalent  red  color  of  the  beds,  together  with 
their  otherwise  strong  resemblance  in  great  part  and 
their  conformity  throughout  and  the  general  lack  of 
fossils,  had  led  not  unnaturally  to  the  widespread  but, 
as  we  shall  see,  wholly  erroneous  conjecture  that  all  the 
New  Red  beds  both  here  and  in  the  neighboring  states, 
everjTvhere  alike,  belonged  to  a  single  quite  limited 
paleontological  formation;  and  that  they  consequently 
could  not  be,  all  together,  of  very  great  thickness,  per- 
haps not  more  than  3,000  or  5,000  feet,  as  intimated,  for 
example,  by  Dana.  The  conjecture  from  mere  rep- 
etition became  in  the  course  of  time  generally  accepted, 
because  no  economical  or  other  reasons  had  occasioned 
any  thorough  investigation  of  the  facts  that  would  re- 
fute it.  The  mystery  then  was,  how  so  small  a  thickness 
as  that  could  cover  a  breadth  of  thirty  miles  or  more 
with  a  uniform  dip  of  20  degrees.  A  simple  computa- 
tion shoAved  that  a  dip  of  20  degrees  would  give  in  such 
a  breadth  a  thickness  of  about  55,000  feet;  and  that  was 
recognized  by  Lesley  as  "clearly  impossible"  for  a  single 
formation  (Report  C  4  p.  180).  Different  explanations 
were  suggested. 

Rogers  thought  that  the  beds  had  originally  been  laid 
doAvn  on  a  sloping  surface,  so  that  the  apparent  dip  was 
the  result  of  false-bedding  on  a  grand  scale;  and  he 
considered  the  New  Hope  Paleozoic  to  be  a  part  of  the  un- 
disturbed floor  of  the  beds  that  was  exposed  by  denuda- 
tion of  moderate  depth,  and  to  be  therefore  proof  that  the 
whole  New  Red  deposit  was  indeed  only  a  shallow  one. 
We  shall  see  that  a  great  fault  at  the  southern  edge  of 
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the  paleozoic  "island"  destroys  that  proof.  Against  the 
false-bedding  theory,  it  was  conclusively  objected  by 
Hitchcock,  in  ISSs.  that  the  fossil  footprints  did  not  ap- 
pear to  have  been  made  on  an  inclined  surface;  and  by 
Cook,  in  1886  and  1888,  that  not  only  the  tracks  and 
rain-drops  had  fallen  on  a  level  surface,  but  ripple-marks 
and  flat-lying  pebbles  indicated  the  same  level  deposi- 
tion, and  the  materials  had  come  from  the  northwest  as 
well  as  from  the  southeast;  and  by  Newberry  in  1888, 
that  the  numerous  beds  of  thin-leaved  shales,  and  the 
limestone  beds  must  have  been  laid  down  in  deep  water 
horizontally. 

Again,  it  was  suggested  that  great  parallel  faults 
lengthwise  of  the  formation  with  upthrow  always  to  the 
northwest  would  bring  the  same  beds  repeatedly  to  the 
surface,  and  so  require  but  a  moderate  total  thickness. 
The  thickness  of  the  whole  formation  in  York  County 
was  in  that  way  thought  by  Dr.  P.  Frazer  not  very 
greatly  to  exceed  1,500  feet.  Prof.  Davis  showed  ingen- 
iously and  persuasively  how  such  parallel  faults  might 
have  arisen  in  Connecticut.  The  recurrence  of  similar- 
looking  parallel  hills  of  red  beds  of  resembling  mater- 
ial in  New  Jersey,  pointed  out  by  Cook,  lent  the  theory 
some  color,  literally;  but  scarcely  did  more,  as  there 
was  hardly  any  other  observed  fact  to  support  the  idea. 
For  not  only  does  a  careful  examination  of  extremely 
numerous  exposures  fail  to  show  any  important  faults, 
though  many  trifling  ones;  but  the  complete  working 
out  of  the  geological  structure,  presently  to  be  described, 
does  not  disclose  more  than  a  single  large  one,  and  even 
shows  by  the  complicated  structural  irregularity 
through  a  great  part  of  the  field  that  long,  straight  par- 
allel faults  would  be  wholly  incapable  there  of  diminish- 
ing the  total  thickness  required. 

It  is  evident  then  that  the  present  survey  had  to  at- 
tack weighty  problems,  and  that  there  was  special  need 
to  be  on  guard  against  any  bias  from  generally  accepted 
opinions  and  undue  influence  from  the  great  names  or 
personal  friendship  of  predecessors.     The  main  queS' 
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tions  were  the  geological  structure  and  the  columnar 
section,  with  the  thickness  of  the  formation  and  of  its 
principal  parts.  The  known  fossils,  if  their  stratigraphic 
relations  could  be  ascertained,  might  give  some  indica- 
tion of  the  age  of  the  different  sub-divisions  of  the  col- 
umnar section.  There  was  further  some  occasion  to 
consider  certain  much  disputed  points  in  regard  to  the 
form  of  the  deposits  of  trap-rock  among  the  New  Red 
beds.  The  economic  geology,  though  of  little  import- 
ance compared  with  many  other  parts  of  the  State,  is 
not  altogether  insignificant;  and  especially  a  lack  of 
geological  investigation  might  easily  give  rise  here  to  a 
great  waste  of  money  in  fruitless  attempts  at  mining. 

Steuctuee. 

To  ascertain  the  structure,  a  couple  of  thousand  dips 
have  been  observed,  recorded  and  plotted,  covering  sat- 
isfactorily every  part  of  the  field,  and  leaving  no  spaces 
between  them  so  large  as  to  make  possible  the  existence 
of  any  important  divergence  from  their  indications.  The 
dips  are  all  marked  in  respect  to  their  place,  direction, 
amount  and  degree  of  certainty  upon  the  printed  map 
by  a  method  that  is  somewhat  unusual,  but  that  has 
proved  its  extreme  convenience  and  usefulness  through 
more  than  twenty  years'  varied  experience.  Such  nu- 
merous facts  of  that  character  could  hardly  have  been 
clearly  given  upon  a  map  of  the  same  scale  by  any  other 
method.  The  direction  of  the  strike  is  shown  conspicu- 
ously, as  is  desirable,  by  a  one-barbed  arrow;  the  barb 
shows  which  way  the  dip  is;  the  angle  of  the  barb  shows 
the  amount  of  the  dip;  the  point  shows  where  the  dip 
was  taken;  a  break  in  the  lines  shows  rough  measure- 
ment, and  two  breaks  show  greater  uncertainty. 

A  careful  inspection  of  the  map  and  of  the  evident 
structure  will  readily  and  indisputably  show  that  the 
observed  dips  are  so  near  together  as  to  make  it  per- 
fectly safe  in  general  to  compute  from  them  the  thick- 
ness of  the  intervening  unexposed  beds;  since  the  inter- 
mediate dips  could  not  differ  very  materially  within  so 
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short  a  space.  Of  course,  in  any  one  dip  observation, 
there  are  manifold  causes  that  may  lead  to  an  erroneous 
result.  There  may  be,  in  the  first  place,  a  mistake  in  se- 
lecting the  plane  of  inclination:  For  example,  taking  a 
cleavage  plane  or  a  false-bedding,  or  cross-bedding, 
plane,  for  the  true  plane  of  bedding;  or  not  perceiving 
that  the  bedding  plane,  has  been  displaced  from  its 
proper  position  by  "creep,"  or  sliding  down  hill,  or  other- 
wise; and  even  if  the  right  plane  be  taken,  the  line  of 
greatest  steepness  for  the  dip,  or  of  level  for  the  strike, 
may  be  wrongly  selected,  especially  where  the  dip  is 
gentle  or  the  bedding  uneven.  Or  again,  the  angles  may 
be  misread;  for  instance,  by  mistaking  the  quadrant  of 
the  compass,  or  by  counting  the  wrong  way  from  the 
ten-degree  marks  of  either  the  compass  or  the  clino- 
meter; or  the  clinometer  may  slip  before  it  is  read.  But 
the  map  with  its  numerous  dips  shows  that  they  mostly 
corroborate  one  another  very  well,  and  prove  beyond  a 
question  the  correctness  of  the  structure  inferred. 

Furthermore,  the  structure  indicated  by  the  dips  is 
confirmed  by  numerous  cases  of  identification  of  beds  at 
distant  exposures  through  corresponding  columnar  sec- 
tions and  comparison  of  rock  specimens,  as  well  as  in 
a  general  way  by  the  color  of  the  decomposed  outcrops 
of  the  beds  as  shown  in  the  roads  and  ploughed  fields; 
and  also  by  the  topography  of  the  surface.  Advantage 
for  that  purpose  was  taken  of  the  excellent  topograph- 
ical map  with  ten-foot  contour  lines  made  by  Mr.  Ru- 
dolph Hering  and  his  assistants  for  the  Philadelphia 
Water  Department,  and  published  in  1887  by  the  State 
Geological  Survey,  and  covering  the  Perkiomen  and  To- 
hickon  valleys,  nearly  one-half  of  the  field  of  our  map, 
and  imagined  to  cover  the  whole  field  at  the  outset  of 
our  undertaking.  The  rest  was  filled  out  by  less  elab- 
orate topographical  work  of  the  present  survey,  with 
aneroid  levels  and. hasty  sketching,  and  after  the  map 
was  finished  was  partly  replaced  on  the  east  by  copying 
some  newly  published  topography  of  the  United  States 
Geological  Survey. 
32* 
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The  structure  is  shown  on  the  map  by  blue  lines  anal- 
ogous to  contour  lines  of  the  surface.  The  blue  lines 
might  be  called  equidistant  strike-curves,  and  are  curves 
one  thousand  feet  apart  in  level,  representing  the  posi- 
tion of  the  bottom  of  the  five  different  sets  of  beds.  Near 
the  outcrop  of  the  bottom  of  each  set  of  beds,  one  blue 
line  gives  the  sea  level  line  of  that  bottom;  the  next  line 
to  the  deep  is  one  thousand  feet  below  sea  level;  the 
next,  two  thousand  feet;  and  so  on.  The  distance  of 
the  lines  apart  shows,  therefore,  the  steepness  of  the  dip 
everywhere. 

It  is  readily  seen,  then,  that  through  a  large  part  of 
the  field  the  dips  are  indeed  gentle  northwesterly  ones, 
as  they  were  formerly  supposed  to  be  everywhere,  and 
as  they  might  well  seem  to  be  universally,  if  only  looked 
at  cursorily  in  traveling  along  the  railroads  and  rivers. 
Yet,  in  other  parts  of  the  field,  especially  towards  the 
northwestern  border,  and  south  of  the  Paleozoic  near 
New  Hope,  it  is  obvious  that  the  structure  is  much  less 
simple  through  quite  extensive  spaces. 

Even  along  the  southern  edge  of  the  field  the  beds  are 
far  from  lying  in  a  monotonously  uniform  shape;  but 
are  gently,  though  on  the  whole  very  decidedly,  waved, 
at  least  through  the  eastern  half  of  that  edge,  with 
northerly  dips  of  eight  to  fifteen  degrees.  Along  the 
Schuylkill,  however,  there  is  much  more  uniformity,  witli 
gentle  dips,  eight  to  fifteen  degrees,  slightly  west  of 
north,  all  the  way  up  to  the  neighborhood  of  Pottstown, 
where  the  irregularity  of  the  northwestern  border  is  vis- 
ible. The  gently  wavy  structure  of  the  southern  margin 
near  the  Delaware  is  followed  northward  by  much  irreg- 
ular contortion,  though  generally  without  very  steep 
dips,  rarely  more  than  twenty  degrees,  near  the  south 
side  of  the  Paleozoic  "island"  and  westward. 

At  the  southern  edge  of  the  Paleozoic  it  is  evident 
there  is  a  very  great  fault,  as  was  suspected  by  the  late 
Prof.  Henry  Carvill  Lewis  and  others  without  any  com- 
plete demonstration.  It  is  now  clearly  proved  by  the 
great  differences  in  the  horizons  of  the  New  Red  that 
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come  together  at  the  New  Jersey  end  of  the  Paleozoic 
and  at  the  western  end  near  Doylestown;  differences  of 
about  14,000  feet  there  and  4,000  feet  here.  Prof.  Lewis, 
however,  did  not  have  the  opportunity  of  fully  investi- 
gating the  fault,  and  was  under  the  mistaken  impression 
that  it  had  caused  a  heave  (or  horizontal  dislocation)  of 
four  or  five  miles  in  a  nearly  vertical  dike  of  trap.  .Also 
he  mistook  for  confusedly  broken  fault-rock,  as  he  sup- 
posed a  hundred  feet  wide,  certain  dark  shales  in  the 
railroad  cut  at  Chalfont,  west  of  Doylestown;  shales 
that  from  one  point  of  view,  from  the  east,  can  be  dis- 
tinctly seen  to  be  regularly  bedded,  though  somewhat 
sharply  folded  and  much  fractured  by  numerous  cleav- 
ages. Westward  from  the  Paleozoic,  the  fault  gradu- 
ally dies  out  and  disappears  at  a  distance  of  about  eigh- 
teen miles,  but  is  replaced  by  a  saddle  or  anticlinal  in 
the  rock-beds  that  continues  northwestward  to  the  limit 
of  the  field. 

Southwest  of  the  saddle,  and  between  it  and  the  neigh- 
borhood of  Pottstown,  the  rock-beds  form  a  deep  basin, 
running  northwesterly  and  containing  the  geologically 
highest  rocks  of  the  whole  of  the  New  Ked  of 
the  two  counties.  The  dips  on  the  eastern  side 
of  the  basin,  near  the  edge  of  the  field,  not 
ihX  from  Boyertown,  Berks  County,  gradually 
steepen  to  ninety  degrees  southwesterly,  the  only 
place  where  such  steep  dips  have  been  observed  in  our 
New  Ked.  In  other  parts  of  the  basin  the  dips  are  gen- 
erally much  less  steep,  but  on  the  two  sides  frequently 
as  much  as  25  or  even  30  decrees.  The  country  north- 
east from  the  saddle  to  the  Delaware  is  filled  by  three 
shallow  basins,  with  axes  running  northwesterly,  and 
the  middle  one  with  a  branch  running  northeasterly. 
The  dips  in  these  basins  are  mostly  under  20  degrees, 
and  in  the  central  parts  and  in  the  easternmost  basin 
down  to  eight  degrees  or  less.  Southeast  of  these  east- 
ern basins,  as  far  as  to  the  Paleozoic  "island,"  the  rock- 
beds  lie  very  uniform,  with  gentle  northwesterly  dips  of 
about  ten  or  fifteen  degrees. 
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It  is  noticeable,  then,  that  along  the  northwestern 
edge  of  the  two  counties  there  are  decided  basins  and 
saddles  with  axes  at  right  angles  to  the  general  trend 
of  the  New  Eed  and  to  the  prevalent  strike  of  the  rest 
of  the  field;  and  that  one  of  the  saddles  curving  east- 
ward becomes  a  great  fault  and  bends  northeastward 
along  the  southeastern  edge  of  the  Paleozoic  "island," 
growing  deeper  and  deeper  all  the  way  to  the  Delaware. 
It  is  striking,  too,  that  both  just  south  of  this  Paleozoic 
patch  and  along  the  northwestern  edge  of  the  field,  in 
the  two  places,  namely,  where  the  fullest  thickness  of 
New  Ked  rocks  exists,  the  greatest  contortion  and  irreg- 
ularity of  folding  also  occur.  It  is  just  in  those  places 
that  the  floor  has  sunk  to  the  greatest  depth,  pressed 
down,  no  doubt  into  the  underlying  rocks,  that  must 
necessarily  be  plastic  under  the  enormous  weight  of  the 
immense  thickness  of  beds.  The  same  result  is  to  be 
seen  also  northeastward,  in  New  Jersey;  and  again  in 
the  Connecticut  Valley,  though  here  the  thicker  remain- 
ing part  of  the  New  Eed  is  on  the  eastern  side,  owing  to 
a  more  prevalent  dip  in  that  direction. 

It  is  not  clear  at  first  view  why  the  beds  should  have 
settled  down  to  so  great  a  depth  mainly  near  the  north- 
western edge  of  the  New  Ked  in  Pennsylvania  and  New 
Jersey,  but  near  the  eastern  edge  in  Connecticut  and 
Massachusetts,  instead  of  along  the  middle  line  in  both 
regions.  It  gives  a  one-sided  appearance  in  both,  as  if, 
according  to  F.  H.  Bradley's  and  I.  C.  Russell's  sugges- 
tion, the  New  Red  had  originally  covered  both  regions 
continuously  and  much  space  adjoining,  and  the  strip  of 
country  now  between  them  had  later  been  elevated,  and 
the  alternate  regional  halves  of  the  New  Red  saddle  so 
formed  had  afterwards  been  eroded  with  remarkable 
thoroughness.  It  is  perhaps  enough  to  suppose  that, 
without  so  wide  a  former  extent  of  the  New  Red,  the 
depression  took  effect  in  each  region  near  the  side  where 
there  happened  to  be  the  least  capacity  for  successful  re- 
sistance. Possibly,  indeed,  the  greatest  thickness  of 
beds  and  consequently  the  greatest  pressure  existed  on 
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that  side  of  each  region  where  now  the  greatest  sinking 
has  taken  place.  The  greater  thickness  of  beds  in  the 
deeper  part  of  each  may  have  been  occasioned  by 
the  extent  and  steepness  of  the  drainage  of  the  adjacent 
ancient  rivers  and  the  character  of  the  irocks  <they 
eroded. 

The  great  diversity  in  the  direction  of  the  axes  of  the 
several  rockfolds  in  the  field,  all  presumably  of  contem- 
poraneous formation,  is  of  itself  a  refutation  (if  any  were 
still  needed)  of  the  old  ideas  of  the  universal  parallelism 
of  axes  of  the  same  age,  as  if  there  were  something  of  a 
crystallizing  tendency  in  all  the  globe  as  a  whole,  with 
world-wide  planes  and  great  circle  lines  of  activity.  On 
the  contrary,  the  folding  would  seem  to  have  been 
guided  simply  by  the  lines  of  least  and  greatest  resist- 
ance, by  the  thickness  and  cohesion  of  the  beds  folded, 
and  by  the  prominence  and  firmness  of  the  older  ridges 
that  could  resist  and  bound  the  movement  of  the  more 
recent  rock-beds  lying  between  them.  The  thickness, 
and  cohesion  of  the  beds  are  of  course  determined  by 
the  shore  line,  currents  and  neighboring  rivers  of  the 
sea  of  the  time  when  the  beds  were  deposited,  and  by  the 
quantity  and  character  of  the  eroded  material  brought 
down  by  the  streams  of  that  time.  The  prominence  and 
firmness  of  the  older  ridges  depend  in  the  same  way 
on  the  like  conditions  of  an  earlier  period  and  on  the 
subsequent  folding  of  the  ancient  rock-beds  then  formed. 
The  great  axial  directions,  then,  would  roughly  be  some 
guide  to  the  history  of  the  outline  of  the  seacoasts  at 
different  epochs.  The  axes  of  the  folds  of  rock-beds 
might  very  well  in  any  given  region  be  parallel  to  more 
ancient  axes  of  the  same  region,  as,  in  a  general  way, 
they  are  in  parts  of  these  two  counties.  On  the  other 
hand,  at  short  distances  apart,  axes  of  the  same  age 
might  widely  diverge,  as  they  do  in  these  two  counties. 
This  difference  in  the  direction  of  the  northern  axes  from 
the  main  ones  seems  likely  to  be  due  to  the  irregularity 
of  the  ancient  shore  line  there,  as  shown  particularly  in 
the  adjoining  part  of  New  Jersey. 
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A  hill  alxyuT  a  ttousand  feet  high  at  the  northern  edge 
vi  tie  field  and  half  a  dozenmiles  from  the  northemnw^.^i 
comer  of  it  wais  formerly  supposed  to  be  made  up  of  3few 
Red  rocks,  as  mentioned  in  Report  X,  p.  xxix:;  but  it 
-eems  rather  to  consist  of  the  quartzitic  early  PaleoEoie 
^androck  called  <  Tiikis  ^Sandstone,  or  Xo.  I,  which  is  here 
more  or  less  reddish  and  covers  the  ground  with  a.  red- 
dish hard  grittr  sand  similar  in  color  but  difEerent  in 
character  from  the  Xew  Red  materials. 

Rocks. 

The  rocks  of  the  field  are  chiefly  sedimentary;  but 
partly  igneous,  or  trap.  Let  us  first  consider  the  sedi- 
mentary rocks. 

Sedimentary  Bocks. 

It  was  formerly  supposed,  without  particular  investi- 
gation, that  the  total  thickness  of   the   Xew  Red  was 
everywhere  the  same;    and  it  was  far  from  being  sus- 
pected, what  now  appears  to  be  the  fact,  that  the  thick- 
ness existing  in  and  near  Montgomery  County  was  de- 
cidedly" greater  than  elsewhere.    It  has  already  been 
shown  that  although  the  total  thickness  had  come  to  be 
generally  accepted  as  some  3,000  or  5,000  feet,  it  was 
only  .so  by  mere  repeated  conjecture,  or  assumption,  in 
the  absence  of  any  proof  to  the  contrary;  and  that  there 
was  an  equally  substantial  conjecture  that  it  was  only 
about  1,.500  feet  in  York  County,  while  the  structure,  so 
far  as  known,  indicated  about  55,000  feet  near  the  Dela- 
ware.    The  uncertainty  of  the  thickness,  then,  was  very 
great,  with  absolutely  nothing  but  conjectures  in  favor 
of  any  special  figure  between  the  limits  of  1,500  and 
55,000  feet.    It  is  true,  some  geologists  were  surprised 
about  ten  years  ago  by  a  boring  3,000  feet  deep  near  the 
lo^'cr  edge  of  the  Xew  Red,  at  Northampton,  Mass.,  and 
apparently  passing  through  only  a  small  part  of  the 
whole  series  of  beds. 

In  our  two  counties,  it  is  readUy  seen  from  the  present 
map  that  the  old  estimate  of  the  average  steepness  of  the 
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dip  near  the  Delaware  was  too  high  at  20  degrees;  so 
that,  with  the  repetition  of  many  beds  on  account  of  the 
great  fault,  and  with  the  irregularities  of  structure  south 
of  it,  the  total  thickness  of  the  beds  is  much  less  than 
the  55,000  feet  that  the  dip  and  the  space  covered  form- 
erly seemed  to  require.  It  is  evident,  too,  that  the  total 
thickness  of  New  lied  along  the  Schuylkill,  in  Montgom- 
ery County,  notwithstanding  the  much  smaller  breadth, 
is  about  the  same  as  along  the  Delaware;  and  that  the 
series  of  beds  along  the  two  rivers  happen  to  be  almost 
identical.  But  between  the  two  rivers,  several  thousand 
feet  of  additional  thickness  occur  both  at  the  top  and 
bottom  of  the  column,  owing  to  the  deep  basin  north  of 
Pottstown  and  the  broad  saddle,  or  anticlinical,  east  of 
Norristown. 

Instead  of  taking  in  one  simple  estimate  a  breadth  of 
thirty  miles  and  seeing  what  thickness  it  would  give  for 
an  assumed  average  dip,  much  more  detailed  measure- 
ments have  been  made.  Indeed,  any  other  course  would 
have  resulted  in  merely  adding  one  more  conjecture  to 
the  numerous  old  ones;  and  however  accurate,  it  would 
have  found  no  acceptance,  on  account  of  its  differing, 
yet  without  demonstration,  from  the  conjectures  that 
had  already  gained  general  credence.  It  became  neces- 
sary, therefore,  for  a  result  of  any  value  whatever,  to 
undertake  much  more  thorough,  laborious  and  time-con- 
suming observations,  notes,  drawings  and  computations 
than  would  in  ordinary  cases  have  been  worth  while? 

In  addition  to  the  couple  of  thousand  dip  observations 
recorded  on  the  printed  map,  a  couple  of  thousand  sep- 
arate rock  exposures  were  carefully  examined  and  noted 
as  to  the  character  of  the  beds,  with  about  four  thousand 
samples  taken  of  the  many  varieties  of  rock,  for  the  sake 
of  subsequent  comparison,  and  with  measurement  of  the 
different  layers;  and  the  columnar  section  of  each  ex- 
posure was  not  only  minutely  noted  in  the  field,  but  was 
drawn  in  the  office  to  one  uniform  scale,  to  aid  in  the 
identification  of  beds  at  distant  points.  The  expo- 
sures were  many  of  them  very  large,  including  particu- 
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larly  all  the  cuts  along  the  railroads  and  the  cliffs  along 
the  rivers  and  the  Neshaminy,  besides  the  quarries 
and  the  exposures  along  more  than  half  the  roads  that 
cross  the  strike  nearly  at  right  angles,  as  well  as  many 
other  roads  and  streams. 

Extensive  as  is  the  combination  of  all  these  special 
columnar  sections  there  are  many  gaps  between  that 
are  not  filled  by  the  beds  of  any  observed  exposures. 
The  amount  of  those  gaps  therefore  can  obviously  not  be 
measured  on  the  beds  themselves,  but  must  be  estimated 
or  computed  in  each  case  by  the  steepness  of  the  dip  and 
the  distance  from  one  exposure  to  the  next  adjacent  one, 
taking  account  also  of  any  difference  there  may  be  in 
the  level  of  the  exposures.  The  observed  exposures  are 
so  numerous  and  so  near  one  another  and  the  dips  in 
general  so  gentle  in  steepness  and  so  uniform  in  direc- 
tion, or  so  very  gradually  changing,  that  the  inaccuracy 
of  such  a  method  of  computation  cannot  be  important. 
Moreover,  any  errors  in  estimating  the  dip  in  the  gaps 
between  exposures  would  be  just  as  likely  to  be  in  ex- 
cess as  in  diminution,  and  so  would  tend  to  balance  one 
another.  The  result  consequently  for  the  whole  col- 
umnar section  is  not  likely  to  be  very  erroneous. 

A  sufficiently  large  number  of  the  observed  exposures 
have  been  made  use  of  in  the  very  laborious  computa- 
tion of  the  general  section  to  insure  an  amply  satisfactory 
result;  though  not  by  any  means  all  of  them  were  reck- 
oned. Beginning  at  the  upper  end  of  the  field  on  the 
Delaware  (under  the  impression  at  first  that  the  geol- 
ogically highest  beds  would  be  there),  the  computation 
included  all  the  observed  exposures  of  the  northwestern 
townships  of  the  two  counties  and  all  along  the  Schuyl- 
kill, as  well  as  most  of  the  exposures  near  the  west  bank 
of  the  Delaware,  and  many  others.  More  explicitly,  the 
observed  exposures  made  use  of  for  the  computations 
were  all  those  of  the  following  townships:  Durham, 
Nockamixon,  Tinicum,  (nearly  all),  Springfield,  Haycock, 
Eichland,  Eockhill,  Milford,  Upper  Hanover,  Douglass, 
New  Hanover,  Frederick,  Pottsgrove,  Limerick  (nearly 
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all),  a  fuU  series  along  the  Perkiomen  and  along  the 
Schuylkill,  including  the  Reading  Railroad  on  both 
banks  and  the  Pennsylvania  Railroad  on  the  east  bank 
down  to  the  southern  edge  of  the  New  Red,  and  thence 
eastward  to  the  Delaware,  and  all  along  the  Delaware, 
and  nearly  all  along  the  Neshaminy  below  Chalfont,  and 
all  along  the  Bethlehem,  Stony  Creek,  Newtown  and 
Bound  Brook  lines  of  railroad. 

In  many  cases  a  small  and  sometimes  a  very  large 
portion  of  the  general  columnar  section  was  computed 
from  exposures  near  one  another  along  one  route,  and 
compared  with  the  results  of  a  like  computation  along 
another  route,  forming  a  polygon,  and,  after  the  detec- 
tion of  any  errors,  the  small  remaining  difference  was 
adjusted  in  each  case  in  the  way  that  seemed  most  rea- 
sonable; for  example,  by  a  slight  steepening  or  lessen- 
ing of  the  estimated  dip  between  exposures,  especially 
where  the  dip  appeared  least  certain.  The  comparison 
of  such  duplicate  portions  of  the  whole  column  also  re- 
quired that  there  should  be  nothing  inconsistent  in  the 
rock-beds  that  were  found  to  occur  in  them  at  the  same 
horizons.  Atl  many  points  where  distant  exposures 
were  evidently  on  the  same  strike  line  it  was  possible  to 
identify  the  beds  through  the  similarity  of  the  succes- 
sion in  both  character  and  thickness,  either  by  the  de- 
scriptions noted  in  the  field  or  by  a  comparison  of  the 
specimens  collected.  '    : 

It  is  plain  that  such  close  identification  of  layers  at 
exposures  several  miles  apart  could  in  general  never  be 
made  by  means  of  fossils  alone.  For,  in  the  most  favor- 
able case,  a  numerous  assemblage  of  fossils  of  one  kind 
in  one  thin  layer  represents  the  remains  of  something 
like  a  single  school  of  fishes,  or  an  oyster  bed,  or  a  bank 
of  seaweed;  and  such  collections  of  organisms  of  one 
kind  would  naturally  be  of  limited  extent,  and  might  very 
well  not  be  found  persistent  to  a  distance  of  several  miles. 
So  that,  even,  the  presence  of  a  similar  mass  of  fossils  of 
one  kind  at  distant  points  would  rather  be  presumptive 
evidence  that  the  layers  were  not  identical.     On  the 
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other  hand,  the  mere  recurrence  of  a  few  scattered  fos- 
sils of  several  kinds  would  not  of  itself  conclusively  iden- 
tify a  particular  layer,  because  such  kinds  would  be 
likely  to  have  existed  together  throughout  the  deposi- 
tion of  many  layers.  Clearly,  for  a  close  identification 
of  beds,  fossils  would  be  but  a  subordinate  aid,  and  one 
only  comparable  at  best  to  the  lithological  character  of 
the  layers. 

It  was  found  that  the  rock-beds  were  by  no  means  of 
a  wholly  uniform  character  and  color;  as,  indeed,  had 
to  some  extent  been  understood  long  ago,  though  a  de- 
parture from  the  more  prevalent  red  color  had  some- 
times been  supposed  to  be  mainly  or  solely  due  to  altera- 
tion through  the  heat  of  neighboring  igneous  rocks. 
Rogers  divided  the  New  Eed  into  three  members:  Upper 
and  lower  conglomerates  of  pebbles  from  adjacent  older 
rooks  in  a  red  shale  cement,  and  between  the  two,  red 
shales  and  argillaceous  red  sandstones;  yet  in  parts 
with  dark  colors  and  indurated  shales,  owing  to  trap- 
dikes  near,  or  much  igneous  rock  below  the  surface,  par- 
ticularly towards  the  Delaware  and  in  northern  York 
County.  The  conglomerate  character,  however,  may  be 
due  merely  to  the  proximity  of  the  source  of  the  pebbles, 
and  may  therefore  occur  in  many  horizons  near  the- 
mouths  of  the  rivers  of  the  New  Eed  time,  though  beds 
of  the  same  horizons  at  a  greater  distance  from  the  an- 
cient shores  may  have  a  finer  grained  texture. 

The  dark  color  of  some  beds  has  been  found  to  be  due 
not  to  the  neighborhood  of  trap,  according  to  the  old  sup- 
position, but  to  the  color  of  their  original  materials  un- 
changed by  any  baking.  Such  beds  extend  far  and  wide 
through  the  country,  miles  away  from  any  trap  or  any 
evidence  of  the  former  existence  of  trap.  With  the 
blacker  beds  are  sometimes  associated  thin  layers  of 
coal.  Other  rock  beds  are  greenish,  light  green,  or  dark 
green,  and  some  are  very  dark  red,  much  darker  tlian  the 
common  red  beds.  The  striking  differences  have  given 
a  means  of  sub-dividing  the  whole  New  Red  series  into 
five  sets  of  beds;  and  the  scarcity  of  known  fossils  makes 
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it  hardly  possible  at  present  to  suggest  a  better  division. 
Perhaps  in  the  course  of  time  future  discoveries  of  fos- 
sils may  enable  geologists  to  divide  the  series  in  another 
way;  or  at  least  to  move  the  limits  between  these  divi- 
sions up  or  down  a  little  so  as  to  conform  better  to  pale- 
ontological  requirements.  The  differences  of  color  and 
character  may  indicate  changes  in  the  streams  and  cur- 
rents and  sediments  of  the  New  Ked  seas  that  corre- 
sponded to  changes  in  the  organic  life  of  that  time.  At 
any  rate,  the  strongly  marked  differences  of  color  will 
give  fixed  points  to  measure  from  in  adjusting  any  fu- 
ture discovered  paleontological  limits.  In  the  main, 
the  sub-division  at  present  adopted  is  into  two  sets  of 
hard,  dark  shales,  with  soft  red  shales  above  and  below 
each  set,  and  with  the  lower  set  of  dark  shales  thicker, 
blacker  and  more  carbonaceous  than  the  upper  one. 

The  whole  series,  so  far  as  it  occurs  in  Montgomery 
County,  proves,  then,  to  be  at  least  about  27,000  feet 
thick;  and  to  consist  of  the  following  five  sub-divisions, 
beginning  at  the  top:  Shales,  mostly  soft  and  red,  near 
Pottstown  and  northeastward,  about  10,700  feet  thick; 
shales,  in  great  part  hard  and  green,  at  the  Perkasi« 
tunnel  and  near  it,  about  2,000  feet;  shales,  mostly  soft 
and  red,  at  Lansdale  and  near  it,  about  4,700  feet; 
shales,  in  great  part  hard  and  very  dark  colored,  at  the 
.  Gwynedd  and  Phoenixville  tunnels,  about  3,500  feet; 
shales,  mostly  soft  and  red,  at  Norristown  and  eastward, 
about  fi.lOO  feet. 

Pottstown  Shales. — The  10,700  feet  in  thickness  of 
shales  at  Pottstown  and  northeastward  are  mainly  soft 
and  red  and  generally  somewhat  calcareous,  with  a  few 
scattered  green  layers.  There  are  also  a  few  thin  lime- 
stone beds  about  4,000  feet  above  the  bottom  of  this  set 
of  shales,  and  they  are  exposed  near  Pennsburg.  Al- 
though most  of  the  layers  of  the  set  are  quite  soft,  there 
are  numerous  harder  layers;  scarcely  any,  however,  very 
hard  or  of  such  thickness  as  to  make  important  hills,  in 
spite  of  rather  numerous  road  side  exposures  of  thin  some 
what  firm  beds.  The  space  underlain  by  the  shales  is  con- 
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sequently  for  the  most  part  rather  flat,  low-lying,  fertile 
ground,  except  where  beds  of  hard  trap  have  protected 
the  shales  from  erosion  or  have  left  them  covered  with 
scattered  blocks,  or  where  the  very  flatness  has  occa- 
sioned swampiness.  Not  only  the  immediate  neighbor- 
hood of  Pottstown,  but  the  plains  of  the  townships 
northeastward,  Douglass,  New  Hanover,  Frederick,  Up- 
per Hanover,  and  around  Quakertown  are  illustrations 
of  the  topographical  effect  and  of  the  general  softness 
and  fertility  of  this  set  of  shales.  The  lower  part  of 
them  also  shows  a  little  near  Kintnersville  and  Monroe 
on  the  Delaware;  but  is  much  covered  with  trap  blocks 
and  decomposed  trap  earth. 

The  geologically  highest  beds  of  the  field  occur  at 
about  the  middle  of  the  northwestern  boundary  line  of 
Montgomery  County,  a  mile  and  a  half  northeast  of  Boy- 
ertown,  Berks  County.  Whether  still  higher  New  Eed 
beds  occur  in  Berks  County  is  not  known;  but  probably 
there  is  no  very  great  additional  thickness  of  them. 

The  Pottstown  Shales  are  not  well  suited  to  preserve 
fossils;  but  a  few  small  very  imperfect  plant  remains 
have  been  found  in  them  within  our  field.  The  only  re- 
corded fossil  from  them  anywhere  is  the  Clepsysaurus 
Pennsylvanicus,  Lea  (Journal  Acad.  Nat.  Sci.,  1883,  p. 
185),  from  Upper  Milford  township,  Lehigh  County,  just 
outside  the  northern  corner  of  Montgomery  County,  and 
apparently  about  5,000  feet  above  the  bottom  of  them. 
It  would  seem  to  be  insufficient  to  determine  the  age  of 
the  beds  with  any  precision.  As  there  are  among  the 
red  shales  some  beds  of  green  shales  here  and  there  ap- 
parently better  fitted  for  preserving  organic  remains, 
there  is  reason  to  hope  that  fossils  may  some  day  be 
found  more  abundantly  and  of  a  character  better  cap- 
able of  determining  the  paleontological  age  of  the  beds. 

Perlcasie  Shales.— AhoMt  2,000  feet  in  thickness  of  the 
beds  next  below,  occurring  near  the  Perkasie  tunnel,  are 
mostly  green  and  dark  red  or  gray,  rather  hard  shales, 
with  several  quite  blackish  perhaps  even  coaly  layers. 
Owing  to  comparative  hardness  the  shales  form  a  gener- 
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ally  well  marked  ridge  from  the  Delaware,  near  Milford, 
N.  J.,  and  Uhlerstown,  opposite,  in  Bucks  County,  round 
Stony  Point  and  Bucksville,  past  Ottsville,  south  of  the 
Haycock  Mountain,  over  the  Perkasie  tunnel,  to  Tylers- 
port,  and  in  somewhat  devious  course  past  Sumneytown 
and  Harleysville,  to  Lederachsville,  and  thence  straight, 
south  of  Shwenksville,  to  Sanatoga,  on  the  Schuylkill. 
The  individuality  of  the  ridge  is  in  some  parts  obscured 
by  the  proximity  of  trap  hills,  and  by  the  strong  curves 
in  its  own  course,  the  occasion  probably  of  some  break- 
ing up  of  the  beds  and  of  more  easy  crosscutting  with 
small  valleys.  The  roads  and  ploughed  land  over  these 
shales  are  generally  of  a  slightly  greenish  gray  color. 

The  firmer  character  of  the  beds  has  enabled  a  better 
preservation  of  fossil  traces ;  though  not  many  have  yet 
been  discovered  within  the  two  counties.  But  just 
across  the  Delaware,  at  Smith  Clark's  quarry,  near  Mil- 
ford,  N.  J.,  plant  remains  and  tracks  of  reptiles,  and  in- 
sects have  been  found  among  the  layers  of  these  shales, 
and  have  been  recorded  by  Newberry,  four  plants  (TJ.  S. 
Geol.  Mon.  XIV),  H.  C.  Lewis,  one  plant  (Ac.  Nat.  Sci. 
Proc.  1880),  and  C.  H.  Hitchcock,  fourteen  tracks,  (Boston 
Nat.  Hist.  Soc.  Proc.  Vol.  XXIV).  Cook  (N.  J.  State 
Geol.  Eeport,  1879),  says  that  though  vegetable  impres- 
sions are  found  there  "in  large  numbers,  •  •  •  • 
most  of  them  are  fragmentary  and  indistinct,"  but  that 
"they  are  evidently  much  newer  than  the  fossils  at  New- 
ark and  Belleville," — ^that  is,  some  9,000  feet  geologically 
lower,  in  our  Norristown  shales.  The  plants  mentioned 
by  Newberry,  few  and  imperfect  as  they  were,  would 
seem  rather  to  show  that  the  shales  are  Jurassic.  No 
more  definite  indication  of  the  age  of  the  beds  appears 
to  have  yet  been  found  in  New  Jersey,  and  no  fossils  at 
all  in  this  set  of  beds  have  been  recorded  anywhere  else. 

Lansdale  Shales. — The  next  lower  4,700  feet,  or  so,  in 
thickness  of  rock  beds,  are  chiefly  red,  in  sreat  nart  cal- 
careous, shales  with  a  few  scattered  green  layers,  and 
with  a  few  small  rather  soft  red  sandrock  layers  exposed 
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near  the  Schuylkill.  The  beds  are  mostly  soft  and  gen- 
erally do  not  form  prominent  hills;  and  exposures  at  the 
roadside  are  comparatively  few,  decidedly  fewer  than 
in  the  Pottstown  Shales.  The  Lansdale  Shales  underlie 
a  broad  belt  of  country  from  Uhlerstown  and  Erwinna, 
on  the  Delaware,  past  Dublin,  Telford  and  Souderton, 
and  round  by  Hatfield,  Lansdale,  Kulpsville,  Skippack- 
ville,  Collegeville  and  Trappe  to  Koyersford,  on  the 
Schuylkill;  generally  a  region  of  gentle  slopes,  except 
where  cut  down  deeply  by  the  streams  near  the  Dela- 
ware. There  is  also  a  small  area  of  these  shales  south 
of  New  Hope,  around  Solebury  and  Jericho  Mountains. 

The  beds  are  not  favorable  to  the  preservation  of  fos- 
sils, and  scarcely  any  such  traces  have  been  observed 
within  the  present  field.  In  York  County,  however,  the 
Algae  reported  by  Mr.  A.  Wanner,  (State  Geol.  Keport 
for  1887)  and  the  tracks  identified  by  Prof.  0.  H.  Hitch- 
cock (Boston  Nat.  Hist.  Soc.  Proc.  XXIV),  from  a  mile 
south  of  Goldsboro,  occur  perhaps  towards  the  top  of 
this  set  of  beds.  In  New  Jersey,  too,  one  fish,  at  Pomp- 
ton  Furnace,  recorded  by  Newberry  (Mon.  XIV),  twelve 
tracks  near  Whitehall,  identified  by  Prof.  C.  H.  Hitch- 
cock (B.  N.  H.  Proc.  XXIV),  as  well  as  plants,  fishes,  Es- 
theriae  and  perhaps  Cypris,  mentioned,  but  not  specific- 
ally, by  Mr.  F.  L.  Nason  (N.  J.  Geol.  Eeport,  1888),  at  sev- 
eral points,  would  seem  probably  to  come  from  this  set 
of  beds.  But  none  of  all  the  fossils  appears  to  give  any- 
thing like  a  precise  indication  of  the  age  of  the  beds. 

Gwynedd  Shales. — The  next  underlying  3,500  feet,  or 
thereabouts,  in  thickness  of  beds  are  mostly  dark  red, 
particularly  in  the  upper  parts,  dark  green,  dark  gray 
and  partly  black  shales,  with  even  a  little  coal  here  and 
there.  They  are  generally  rather  hard,  and  often  very 
hard;  and  consequently  form  a  prominent  hill,  or  in 
many  places  two  parallel  hills,  ranging  through  the  field 
from  Point  Pleasant,  on  the  Delaware,  past  Gardenville, 
Danborough,  Fountainville  to  the  great  fault  near 
Chalfont.  South  of  the  Paleozoic  "island,"  the  same 
shales  also  occur,  and  run  from  the  upper  edge  of  Lower 
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Makefield  Township  on  the  Delaware,  past  Uolington, 
Wrightstown,  Forks  of  the  Neshaminy,  up  the  main 
Neshaminy  Creek  to  Ohalfont,  and  then  over  Gwynedd 
tunnel  and  cut,  and  thence  straight  to  the  Phoenixville 
tunnels.  Owing  to  the  double  occurrence  of  the  shales 
towards  the  Delaware,  in  consequence  of  the  great  fault, 
the  general  form  of  their  outcrop  in  this  field  is  that  of 
a  letter  Y,  with  the  foot  on  the  Schuylkill. 

The  shales  are  in  part  well  fitted  to  preserve  fossil 
traces,  and  it  is  from  this  set  of  beds  alone  that  have 
come  almost  all,  if  not  quite  all,  the  fossils  that  have  in- 
dicated the-Ehaetic,  or  Triassic,  or  Jurassic  age  of  the 
American  New  Red.  In  our  field,  however,  few  fossils 
have  been  reported;  and  those  few  from  two  places, 
each  about  1,000  feet  geologically  below  the  top  of  the 
set;  namely  at  the  Gwynedd  tunnel:  Turseodus  acutus, 
Eurydorus  serridens  (?),  Cypris,  and  batrachian  bones 
and  teeth  (Leidy,  Ac.  Nat.  Sci.  Proc.  1857  and  1859), 
Radiolepis  speciosus,  Emm.  (Lea.  Do.  Do.  1857),  Rhab- 
dopelix  longisipinis,  Cope  (Am.  Phil.  Soc.  Trans.,  1868); 
and  near  Yerkes  Station:  Radiolepis  elegans,  Emm. 
(Leidy,  A.  N.  S.  Proc.  1876).  But  a  much  larger  number 
of  species  have  been  reported  from  about  the  same  hori- 
zon at  the  Reading  Railroad  tunnel  near  Phoenixville, 
and  a  few  from  some  500  feet  geologically  lower  at  the 
Pennsylvania  Railroad  tunnel  near  the  same  town.  Very 
many  fossil  plants,  fishes,  reptiles  and  tracks  as  well  as 
Estheriae  and  Cypris  have  been  recorded  as  occurring  in 
rocks  evidently  of  this  set  of  beds  elsewhere,  particularly 
in  the  Richmond,  Va.,  coal  field  and  the  North  Carolina 
coal  fields,  as  well  as  a  very  few  in  York  county.  Pa.,  and 
eastward  in  New  Jersey,  and  in  Connecticut  and  Massa- 
chusetts. 

The  plants  seem  to  have  given  more  precise  indica- 
tions of  the  age  of  the  beds  than  the  other  fossils  have. 
Prof.  Fontaine  enumerates  67  species  of  plants  found  in 
the  Virginia  and  North  Carolina  exposures.  He  argues 
that  they  indicate  the  Rhaetic  age  of  the  beds;  for  23 
are  near  or  allied  to  foreign  Rhaetic  ones,  and  14  to  for- 


2612  GEOLOGICAL  SURVEY   OP  PENNSYLVANIA. 

eign  Jurassic  ones,  and  the  rest  are  peculiar  to  America. 
Four  of  those  counted  as  Khaetic  are  also  near  or  allied 
to  foreign  Triassic  forms.  The  Khaetic  is  regarded  as 
forming  beds  of  passage  between  the  Trias  and  the  Lias; 
but  in  Newberry's  opinion  (1888)  "with  a  still  prevailing 
Triassic  facies,"  though  in  Fontaine's  (1883),  "having 
more  affinity  with  the  Lower  Lias." 

Norristown  Shales. — About  6,100  feet  in  thickness 
next  below,  and  the  lowest  rock-beds  of  the  whole  New 
Ked  column,  are  mostly  red  partly  calcareous  shales, 
but  with  some  important,  though  comparatively  thin, 
beds  of  brown  building  stone  near  the  top,  and  several 
thicker,  coarser  and  even  pebbly  beds  of  light  gray  hard 
sandrock  lower  down.  The  beds,  however,  are  mainly 
soft  shales,  and  the  hills  formed  by  the  harder  layers  are 
not  important.  The  group  is  partially  exposed  on  the 
Delaware  at  Lumberville,  Lumberton  and  southward  to 
Limeport;  and  runs  south  westward  past  Doylestown  to 
the  great  fault.  It  also  appears  on  the  Delaware  near 
Yardleyville,  and  runs  through  Newtown  and  Northamp- 
ton Townships  to  Southampton,  where  its  lowest  beds  oc- 
cur, and  past  Hartsville,  Hatboro,  Ambler  and  Fort 
AVashington  to  Norristown;  and  beyond  the  Schuylkill 
to  King  of  Prussia,  Valley  Forge  and  past  the  southern 
outskirts  of  Phoenixville. 

Few  fossils  have  been  found  in  this  set  of  beds,  owing 
to  its  character  unfavorable  to  the  preservation  of  or- 
ganic remains.  But,  several  years  ago,  at  about. 3,000 
feet  below  the  top,  at  Greenville,  four  miles  and  a  half 
northeasterly  from  Doylestown,  just  north  of  the  Pale- 
ozoic "island,"  Mr.  John  S.  Ash  found  certain  calamite 
fossils,  as  they  appear;  and  by  Mr.  S.  Edward  Paschall, 
then  dwelling  at  Doylestown,  they  were  brought  to  the 
notice  of  Prof.  H.  Carvill  Lewis,  who  thought  they 
might  be  Calamites  of  Permian  age.  Mr.  Ash  with 
much  pains  succeeded  in  finding  a  specimen  with  two 
joints  and  the  whole  internode  between,  some  twelve  or 
fifteen  inches  long  and  eight  inches  or  more  broad,  in 
hopes  of  having  the  specimens  determined  by  so  compe- 


Lyman.}  new  red  op  bucks  and  montgomekt  cos.    2613 

tent  an  authority  as  Lesquereux,  then  living;  but  ap- 
parently that  result  was  never  reached.  Mr.  Paschall 
has  a  less  perfect  fragment  ten  inches  long  and  at  least 
sis  inches  broad  with  a  single  joint  at  two  inches  from 
one  end;  and  he  says  there  are  better  specimens  at  the 
Philadelphia  Academy  of  Natural  Sciences. 

About  3,500  feet  below  the  top  of  this  set  of  shales, 
both  at  Fort  Washington  and  below  Norristown,  unde- 
termined plant  fossils  were  found  by  Prof.  Heilprin's 
geological  class  in  the  spring  of  1894.  Imperfect  plant 
fossils  were  found  during  our  survey  at  other  points. 

In  evidently  the  same  set  of  rock-beds,  and  near  their 
top,  at  the  quarries  of  Newark  and  Belleville,  New  Jer- 
sey, fossil  plants  have  been  found.  Cook,  in  his  New 
Jersey  State  Geological  Eeport  for  1879,  says  that  photo- 
graphs of  one  of  them  that  had  "a  very  plainly  marked 
flattened  stem"  were  sent  to  Lesquereux.  That  cele- 
brated fossil  botanist  answered  that  the  photographs  were 
"sufficient  at  least  for  positive  reference  of  the  specimens  ■ 
to  Lepidodendron;"  and  he  was  strongly  inclined  to  iden- 
tify them  with  L.  Weltheimianum  Presl.,  a  leading  spe- 
cies of  the  Old  Red  Sandstone  and  occurring  from  the 
sub-carboniferous  measures  down  to  the  Devonian,  while 
no  Lepidodendron  had  hitherto  been  found  as  high  as 
the  upper  coal  measures.  Newberry  (Mon.  XIV),  speaks 
perhaps  of  the  same  plant  when  he  says  a  fossil  tree 
trunk  often  found  in  the  Newark  quarries  resembles  Lep- 
idodendron, but  cannot  be  one,  because  '^Lepidodendron 
did  not  pass  from  the  Carboniferous  to  the  Mesozoic 
age;"  evidently  taking  the  Mesozoic  age  for  granted  in 
advance.  The  only  other  identified  fossils  from  those 
quarries  are  two  plants  that  he  mentions  in  the  same 
monograph:  Dioonites  longifolius  and  fragments  of 
Clathropteris  platyphylla,  both  found  by  Fontaine  in  the 
North  Carolina  and  Virginia  representatives  of  our 
Gwvnedd  Shales,  and  reckoned  by  him  as  probably 
nearly  allied  to  certain  plants  of  Jurassic  asre.  New- 
berry also  mentions  an  imperfect  fossil  at  Newark  re- 
"^fmbliTKT  Equisetum  Meriani,  but  too  doubtful  to  decide 
33» 
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whether  it  is  a  Calamites  or  Bquisetum  or  of  some  other 
genus  of  that  family.  He  mentions  in  the  same  mono- 
graph a  fossil  plant,  undistinguishable  from  Dendrophy- 
cus  Desori  Lesq.,  as  found  in  the  brown  sandstone  quar- 
ries of  Portland,  Ot.,  no  doubt  of  the  same  horizon  as  the 
Newark  quarries.  The  plant  of  that  name,  however,  is 
found  in  the  Mauch  Chunk  Shales,  Pennsylvania  No.  XI, 
or  Umbral  Shales,  quite  below  the  coal  measures. 

According  to  Newberry  (Mon.  XIV),  the  plant  Olath- 
ropteris  platyphylla  is  likewise  found  at  Easthampton, 
Mass.,  and  that  must  apparently  be  in  the  upper  part  of 
this  set  of  beds.  A  fish  fossil,  his  Ischypterus  Braunii, 
was  found  at  Weehawken,  N.  J.,  probably  near  the  bot- 
tom of  the  same  beds.  Several  Estheriae  and  imperfect 
fish  and  plant  remains  have  been  found  at  other  places 
in  New  Jersey  in  beds  most  likely  of  the  same  set;  and 
in  Massachusetts  and  Connecticut,  perhaps  near  the  top 
of  the  set  (or  possibly  in  the  Gwynedd  shales)  a  great 
number  of  fossil  foot-prints  and  a  few  unidentified  plant 
remains  have  been  reported  by  the  elder  Hitchcock. 

It  is  clear,  then,  that  the  paleontological  age  of  this 
set  of  beds  has  never  been  satisfactorily  determined; 
and  that  there  is  a  strong  probability  that  they  are  Pale- 
ozoic, at  least  as  old  as  the  Permian.  The  Canadian  ge- 
ologists Ells  (1882-4,  1885)  and  Fletcher  (1886,  1890-91) 
in  the  Canada  Geological  Survey  Reports,  have  stated 
that  much  of  what  was  formerly  called  Trias  in  Prince 
Edward  Island,  New  Brunswick  and  Nova  Scotia  is 
really  Permian,  Permo-carboniferous  or  even  Carbonif- 
erous; for  example,  Permian  up  to  5,000  and  8,000  feet 
in  thickness.  It  would  be  strange  if  no  traces  of  such  a 
great  thickness  of  beds  were  found  in  the  eastern  United 
States  near  any  of  the  Mesozoic  rocks  it  is  so  closely  con- 
nected with  in  the  British  provinces.  It  is  intimately 
associated  with  the  other  New  Red  beds  still  reckoned  as 
Mesozoic  that  appear  to  be  identical  with  our  New  Red 
and  it  would  seem  very  natural,  to  say  the  least,  that  it 
should  occur  with  them  h  ere.  Prof  s.W.M.Fontaine  and  I.C. 
White  have  shown  the  existence  of  Permian  beds  in 
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NOTE  BY  B  S  L  -  FROM  THIS  MAP  AND  PROF 
rONTAINE-S  ACCOUNT  THE  RICHMOND  AND  THE 
DEEP  RIVER  COAL$  WOULD  SEEM  TO  BE  OF  THE 
SAME  HORIZON,  AND  THE  FARMVILLE  AND  DAN 
RIVER  COALS  AL^O  OF  THE  SAME;  AND  ALL  TO 
BELONG  TO  THE  GWVNEDD  SHALES  THE  NORTH- 
WESTERN AREAS,  NEXT  THE  BLUE  RIDGE..  SEEM 
TO  BE  LATER,  AND  TO  CONTAIN  THE  PERKASIE 
SHALES.  THE  NORRISTOWN  SHALES  MAY  OCCUR 
IN    THE    EASTERNMOST    AREAS 
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iWest  Virginia  and,  southwestern  Pennsylvania  (Pa, 
State  Geol.  Keport  PP,  1880),  as  Prof.  J.  J.  Stevenson's 
researches  (Report  K,  1876)  had  already  made  probable 
and  as  Eogers  (1858)  had  suspected  to  be  not  unlikely. 
Lithologically  there  would  seem  to  be  much  resemblance 
between  those  Permian  beds  and  the  Norristown  shales, 
a  confirmation,  to  some  extent,  of  the  hitherto  scanty 
indications  of  our  eastern  fossils. 

It  is'  probable,  therefore,  that  not  all  of  our  New  Red 
can  be  reckoned  as  Mesozoic,  and  the  age  of  at  least  its 
upper  half  is  from  the  rarity  of  reported  fossils  ex- 
tremely obscure.  The  great  thickness  of  the  whole  se- 
ries then,  is  not  in  the  least  inconsistent  with  any  known 
paleontological  observation  and  is  consequently  no 
longer  a  mystery  that  stands  in  need  of  explanation  or 
of  disproof,  or  at  least  of  discredit  by  means  of  violent 
hypotheses. 

Nor  in  the  New  Red  fields  of  other  states  is  there  any- 
thing that  does  not  readily  harmonize  with,  the  results 
of  our  two  counties.  In  the  Proceedings  of  the  Amer- 
ican Philosophical  Society,  Vol.  XXXIII,  1894,  pp.  192- 
215,  it  is  shown  with  three  maps,  here  reproduced  (Mas- 
sachusetts and  Connecticut  on  one  map,  PI.  596,  New 
York  and  New  Jersey  on  another,  PI.  597,  and  Virginia 
and  North  Carolina  on  the  third,  PI.  598),  how  our  five 
subdivisions  of  the  whole  series  may  be  traced  with  some 
probability  in  the  other  states  by  means  of  observations 
previously  published,  particularly  by  Hitchcock,  Perci- 
val,  Cook  and  F.  L.  Nason  in  the  Massachusetts,  Connec- 
ticut and  New  Jersey  State  Geological  Reports,  and  by 
Prof.  Davis,  T.  C.  Russell,  N.  H.Darton,  W.B.Rogers,  O.J. 
Heinrich  and  Prof.  W.  M.  Fontaine  in  their  well  known 
very  valuable  memoirs.  And  especially  help  is  receiver) 
from  the  New  Jersey  and  United  States  Geological  pur- 
veys' topographical  maps,  throughout  New  Jersey  and 
Connecticut  and  Massachusetts,  as  well  as,  in  Virginia 
and  North  Carolina,  from  O.J.Heinrich's  map  (copied,  Maj. 
Jed.  Hotchkiss  says,  from  Wm.  B.  Rogers'  map  pub-, 
lished  by  Hotchkiss  in  1876).     It  is  pointed  out  (p.  215) 
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"that  although  the  New  Bed  beds  do  not  everywhere 
exist  in  the  same  completeness  as  in  Montgomery  coun- 
ty, yet  certain  portions  are  pretty  fully  represented  in 
distant  states,  the  lower  third  in  Connecticut,  the  lower- 
half  in  northeastern  New  Jersey,  and  the  lower  portions 
and  upper  portions  in  separate  basins  in  Virginia." 

In  addition  to  the  facts  given  here  and  on  the  map 
and  cross-sections  in  ample  demonstration,  as  it  seems, 
of  the  thickness  of  the  whole  series  of  beds  and  of  the 
five  sub-divisions,  still  much  fuller  details  of  the  char- 
acter of  the  observed  beds  have  been  set  forth  in  the 
couple  of  thousand  columnar  sections  of  exposures  al- 
.  ready  spoken  of  as  drawn  to  one  uniform  scale.  In  con- 
nection with  them,  fifty  township  contour-line  maps  on 
a  uniform  scale,  covering  the  whole  field,  have  been 
drawn,  for  the  purpose  of  displaying  separately  the  ge- 
ology of  each  township  with  every  observed  exposure 
to  be  marked  on  the  map  and  with  every  section  to  be 
described  in  full  in  the  text  of  a  special  report  on  each 
township.  Several  such  reports  were  written.  But  it 
has  seemed  on  the  whole  unnecessary  at  present  to  un- 
dertake so  much  additional  expense  as  the  completion 
and  publication  of  all  that  work  would  require;  espe- 
cially as  the  survey  has  already  cost  (not  to  the  State, 
but  privately)  several  times  as  much  time  and  labor  as 
any  one  dreamed  of  at  the  outset.  The  demonstration 
of  the  principal  facts  seems  to  be  quite  full  enough  as 
it  is. 

Trwp. 

\,  {Deposits. — Bogers'  report  and  map  of  1858  indicated 
several  occurrences  of  trap-rock,  two  of  them  quite  large, 
within  the  limits  of  the  New  Bed  of  our  two  counties. 
Further  investigation  has  shown  that  the  occurrences 
are  still  more  numerous  and  on  the  whole  much  more  ex- 
tensive. It  seems,  to  be  sure,  to  have  been  formerly  sup- 
posed that  the  extent  of  solid  trap  in  place  beneath  the 
surface  of  the  ground  was  equal  everywhere  to  the 
space  covered  on  the  surface  by  scattered  trap  blocks 
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and  decomposed  trap  earth.  But  it  appears  from  the 
comparatively  narrow  limits  of  the  solid  trap  where 
streams  have  cut  across  it  and  carried  away  the  super- 
ficial loose  material,  so  as  to  leave  the  sedimentary 
shales  exposed,  that  the  solid  trap  deposits  are  generally 
much  less  wide  than  the  superficial  outspread  of  broken 
and  decomposed  trap  material  or  rubbish.  As  the 
greater  hardness  of  the  trap  has  enabled  it  to  resist  ero- 
sion more  successfully  than  the  shales  could  do,  it  tends 
to  stand  out  in  the  form  of  hills  above  the  shales.  It  is 
safe,  then,  to  take  the  shape  of  the  hills  as  to  some  extent 
a  very  useful  guide  to  an  estimate  of  the  breadth  of  the 
underlying  solid  trap;  and  to  consider  that  at  the  side 
of  it  more  or  less  ground  may  be  covered  by  trap  rubbish 
that  has  either  been  spread  there  through  rolling  or 
sliding  down  from  the  adjacent  trap  ridges  or  through 
getting  washed  there  by  the  eroding  waters,  or  through 
being  simply  left  lying  there  after  the  erosion  of  once 
overlying  beds  of  solid  trap.  It  is  perhaps  rather  to  be 
wondered  at  that  there  is  not  even  a  greater  quantity  of 
such  scattered  rubbish  remaining  over  a  still  wider  ex- 
tent of  country,  considering  the  great  hardness  of  the 
trap.  We  should,  ihowever,  consider,  not  merely  its 
hardness  iwhen  fresh,  but  its  liability  to  decompose 
and  soften  in  geological  ages,  owing  to  the  comparative 
instability  of  some  of  its  constituent  minerals.  This 
feature  of  the  trap  is  shown  very  well  in  the  exposure 
of  the  dike  on  the  Trenton  Cut-off  Railroad  presently  to 
be  described  and  illustrated  with  Plate  599.  The  dike, 
although  25  yards  across  makes  very  little  show  on  the 
surface  of  the  ground;  and  it  is  seen  that  about  two- 
thirds  of  the  breadth  of  the  dike  is  completely  decom- 
posed down  to  the  level  of  the  railroad,  and  the  whole 
to  the  depth  of  a  dozen  feet  or  more  from  the  surface. 
Plainly  some  parts  have  decomposed  more  readily  and 
thoroughly  than  others,  so  that  only  here  and  there 
along  the  outcrop  of  the  dike  undecomposed  blocks  oc- 
cur on  the  ground.  Evidently  the  traps  of  our  field  are 
much  more  readily  decomposable,  and  for  that  reason 
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make  much  less  show  at  the  outcrop,  than  the  very  con- 
spicuous dike  of  Cumberland  and  Perry  Counties,  cross- 
ing the  Blue  Mountain  and  forming  a  ridge  fifty  feet 
high. 

As  for  solid  trap  in  place,  there  are  extremely  few 
points,  perhaps  hardly  half  a  dozen,  in  the  two  counties 
where  it  is  to  be  actually  seen.  Everywhere  else  it  is 
merely  the  trap  rubbish,  either  bowlders,  in  many 
places  so  numerous  as  to  cover  the  whole  ground,  and 
sometimes  as  large  as  small  houses,  or  still  more  uni- 
versally the  peculiar  yellowish  gray  loam  of  fully  de- 
composed trap,  always  accompanied  by  larger  or  smaller 
blocks.  On  the  printed  map  the  spaces  supposed  to  be 
underlain  by  solid  trap  are  indicated  with  a  full  color, 
and  those  that  are  merely  more  or  less  covered  by  trap 
rubbish  are  given  with  scattered  dots  of  the  same  color. 
In  some  cases  there  appear  to  be  two  or  three  distinct 
deposits  of  trap,  where  the  surface  of  the  ground  is  cov- 
ered by  one  single  outspread  of  the  trap  rubbish;  and  it 
is  quite  possible  that  in  many  other  places  there  are 
interbedded  shales  now  completely  covered  by  the  broad 
blanket  of  decomposed  trap. 

It  is  seen  on  the  map  that  the  largest  trap  deposit  is 
at  Haycock  Mountain  and  thence  growing  narrower 
southwestward  to  Sumneytown,  with  a  decided  bend 
northwestward  at  the  boundary  between  the  two  coun- 
ties; following  everywhere  one  geological  horizon  near 
the  top  of  the  Perkasie  Shales.  Eastward  of  Haycock 
Mountain  on  about  the  same  horizon  a  smaller  deposit 
is  seen  in  Nockamixon  Township,  near  the  Delaware,  in 
a  horse-shoe  shape,  conformable  to  the  shales;  and  a 
couple  of  small  trap  hills  are  seen  still  on  nearly  the 
same  horizon  between  that  and  the  Haycock  trap.  In 
the  centre  of  the  horse-shoe  shaped  trap  there  is  ap- 
parently a  small  trap  hill  on  a  higher  geological  horizon 
in  the  lower  part  of  the  Pottstown  Shales.  But  the 
whole  country  hereabouts  is  covered  with  trap  rubbish, 
and  goes  by  the  name  of  "the  Swamp."  The  country 
west  of  the  Haycock  is  also  extensively  covered  with 
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trap  rubbish  that  is  perhaps  partly  supplied  by  some 
underlying  hidden  masses  of  solid  trap  of  the  horizon 
just  referred  to,  besides  the  main  trap  of  the  mountain. 
Near  Sumneytown  a  long  trap  deposit  begins  at  a  little 
higher  horizon  in  the  lower  part  of  the  PottstOwn  Shales, 
and  with  a  very  crooked  course  conformably  to  the 
shales  extends  past  Perkiomenville,  Zieglersville  and 
north  of  Shwenksville  nearly  to  Sanatoga.  Three  other 
masses  of  somewhat  higher  horizons  continue  the  hill 
westward  to  the  county  line,  north  of  Pottstown;  three 
separate  masses  apparently,  though  the  whole  space 
above  and  between  them  is  covered  with  trap  rubbish. 
The  three  seem  to  correspond  with  other  masses  at  the 
same  horizons  on  the  north  side  of  the  Boyertown  basin ; 
and  again  north  of  the  next  basin,  north  of  East  Green- 
ville; and  the  two  upper  ones  yet  once  more  north  of 
Quakertown  and  near  Coopersburg,  Lehigh  County.  Two 
or  three  other  horizons  in  the  Pottstown  Shales  have 
very  small  trap  masses  near  the  northwestern  edge  of 
the  field. 

South  of  the  Paleozoic  "island,"  the  Norristown  shales 
have  a  small  trap  mass  just  across  the  Delaware  north 
of  New  Hope  and  Lambertville.  A  mile  and  a  half 
southwest  of  that  trap  and  within  the  limits  of  the 
Paleozoic  limestone  of  Solebury  Township  there  are  two 
small  trap  dikes  visible  in  place,  at  W.  L.  Ely's  (formerly 
D.  Ely's)  quarry.  One  is  about  three  feet  wide  and  has 
a  dip  of  55  degrees  south  75  degrees  east;  and  the  other 
is  about  7  feet  wide  and  runs  north  10  degrees  west  with 
a  steeper  dip.  No  trap  has  been  found  in  the  Lansdale 
Shales  northwest  of  the  Paleozoic  "island;"  but  south  of 
it  there  is  a  somewhat  important  mass  at  Solebury 
Mountain  near  their  top,  and  another  at  Jericho  Moun- 
tain and  Bowman's  Hill,  about  their  middle,  and  appar- 
ently in  striking  conformity  to  the  very  much  twisted 
condition  of  the  shales. 

In  the  lower  part  of  the  Gwynedd  Shales,  just  below 
Pt.  Pleasant,  on  the  Delaware,  there  is  a  trap  mass  of 
comparatively  small  thickness  that  seems  to  conform  to 
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the  shales  and  to  extend  a  mile  southwestward  from  the 
river,  and  to  be  bordered  by  trap  rubbish  two  miles  fur- 
ther. Indeed,  with  some  gaps  the  trap  blocks  and  rub- 
bish, in  great  part  very  scantily,  extend  nearly  nine 
miles  from  the  river  along  the  outcrop  of  the  same  hori- 
zon; .and  then  after  another  short  gap  are  continued  by 
trap  rubbish,  across  the  strike  of  the  shales,  two  or  three 
miles  further  to  the  great  fault  near  Chalfont.  South  of 
the  fault  there  seems  to  be  no  continuation  of  this  trap 
or  trap  rubbish;  but  four  miles  eastward  and  more  than 
two  miles  south  of  the  fault,  and  directly  south  of  Doyles- 
town,  begins  a  space  sparsely  covered  with  trap  rubbish 
that  extends  south,  across  the  strike  of  the  shales,  five 
miles  to  Horsham ville.  Thence  southwestward  jpast 
Dreshertown  to  the  edge  of  the  field  there  are  four  very 
small  patches  of  trap  rubbish;  and  by  an  oversight  a 
couple  of  others  were  omitted  from  the  map,  all  nearly 
in  the  same  straight  line. 

An  exposure  of  a  trap  dike  near  by  has  also  been  ob- 
served on  the  new  Trenton  Out-ofE  Railroad  since  the 
map  was  printed.  The  dike  is  25  yards  wide,  runs  north 
about  30  degrees  east,  and  dips  75  degrees  northwesterly. 
The  accompanying  Plate  599  shows  all  the  known  occur- 
rences of  trap  in  that  neighborhood,  as  well  as  a  correc- 
tion of  the  southern  limit  of  the  New  Eed.  The  precise 
limit  is  the  more  obscure  from  the  occurrence  of  much 
red  quartz  in  the  neighboring  Paleozoic  rocks,  and  from 
the  gray  color  of  some  adjacent  shkly  sand  rock  of  the 
Norristown  Shales.  The  trap  exposure  comes  'just  in 
the  line  suggested  by  Mr.  C.  E.  Hall  (Report  C  6,  pp.  20 
and  23)  as  the  probable  place  of  a  dike  connecting  sev- 
eral of  the  occurrences  of  trap  blocks,  from  near  Oreland 
to  the  large  one  near  Horshamville,  and  turning  off  at 
an  angle  of  32  degrees  from  the  Conshohocken  dike  at 
Flourtown.  There  is  no  evidence,  however,  that  the  dike 
of  the  Cut-off  extends  all  the  way  to  Flourtown.  It  is 
furthermore  noticeable  that  trap  blocks  occur  a  mile 
southeast  of  Morganville,  as  mentioned  also  by  Mr.  Hall, 
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exactly  on  a  prolongation  of  the  line  of  the  Oonsho- 
hocken-Flourtown  dike. 

It  is  evident  that  almost  all  the  solid,  undisturbed 
trap  in  the  whole  northwestern  half  of  the  field  and  in 
the  part  just  south  of  the  Paleozoic  "island"  occurs  in 
the  form  of  sheets  or  beds  conformable  to  the  sediment- 
ary rocks.  It  was  formerly  supposed  by  Eogers  and 
others  that  such  sheets,  as  well  as  all  other  solid  trap, 
were  dikes,  and  that  they  had  forced  their  way  intru- 
sively between  the  beds,  in  some  cases  to  immense  dis- 
tances, without  essential  departure  from  a  single  bed- 
ding plane,  even  in  comparatively  soft  shales.  Hitch- 
cock long  ago  showed  that  such  a  conformable  sheet  of 
trap  was  not  always  intrusive,  but  an  overflow  contem- 
poraneous with  the  sedimentary  beds;  that  is,  that  it 
had  flowed  over  the  still  level  surface  of  the  underlying 
sedimentary  beds  before  the  deposition  of  the  overlying 
ones.  Prof.  Davis  has  done  yeoman's  service  in  proving 
that  it  is  so  with  many  trap-sheets  that  were  formerly 
called  intrusive;  and  his  demonstrations  in  regard  to  the 
trap-sheets  of  the  Connecticut  Valley  and  New  Jersey 
have  been  very  useful  in  our  two  counties,  where  oppor- 
tunities of  observing  the  trap  in  place  are  so  exceedingly 
rare.  Even  he,  however,  was  perhaps  not  always  exact- 
ing enough  in  requiring  proof  of  the  intrusive  character 
of  the  trap;  since  he  admitted  that  the  great  trap-sheet 
of  the  Hudson  River  Palisades  was  intrusive,  for  reasons 
apparently  not  completely  cogent.  The  out-crop  of  that 
sheet  is  ov?r  fifty  miles  long  and  extremely  crooked,  but 
as  our  little  map  shows,  evidently  conformable  in  the 
most  striking  manner  to  the  geological  structure  of  the 
sedimentary  rocks  through  the  whole  northern  part  of 
the  New  Jersey  Red  field.  It  would  need  thoroughly 
invincible  arguments,  strong  beyond  a  shadow  of  doubt, 
to  persuade  one  that  such  a  sheet  was  not  an  overflow. 

In  our  two  counties,,  at  all  events,  there  would  seem  to 
be  no  good  reason  whatever  for  considering  the  conform- 
able trap-sheets  anything  but  overflows,  and  any  other 
supposition  would  now  seem  very  strained.    We  may 
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safely  reckon,  then,  as  overflow  sheets  almost  all  the 
traps  of  the  northwestern  half  of  the  field,  that  is  the  trap 
of  Haycock  Mountain,  and  those  of  about  the  same  hori- 
zon eastward  to  the  Delaware,  and  those  a  little  later 
south  westward  towards  Pottstown  and- northwestward 
to  the  county  lines;  and  also,  southward,  the  small  de- 
posit near  Point  Pleasant,  and  the  larger  ones  of  Sole- 
bury  Mountain  and  of  Jericho  Mountain  and  Bowman's 
Hill.  Nevertheless,  in  all  these  numerous  and  wide- 
spaces  the  only  place  where  the  contact  of  the  trap  with 
the  overlying  or  underlying  shales  could  be  seen,  so  as 
to  confirm  the  overflow  character  by  a  direct  observation 
of  that  kind,  was  in  the  railroad  cut  a  mile  and  a  half 
south  of  Quakertown;  and  there  the  shales  below  a  very 
uniform  twenty-foot  bed  of  trap  seem  to  have  been 
baked,  but  the  ones  above  to  have  been  unaffected. 

Several  other  deposits,  however,  are  clearly  dikes,  as 
shown  by  their  cutting  across  the  strike  of  the  sediment- 
ary beds  in  the  way  already  noted.  An  observation  of 
trap  in  place,  on  the  west  bank  of  the  Perkiomen  Creek 
at  Perkiomenville  Seemed  at  first  sight  to  make  the  trap 
appear  conformable  to  the  adjacent  shales  with  a  nearly 
vertical  southwesterly  dip;  but  it  was  doubtless  only  a 
conformity  of  cleavage  planes  of  both  the  trap  and 
shales,  though  the  shales  have  bands  of  somewhat  dif- 
ferent colors  parallel  to  those  planes.  The  trap  here 
would  seem  to  be  the  dike  itself  that  supplied  or  helped 
to  supply  the  great  bedded  trap  mass  that  it  adjoins. 
For  the  igneous  rock  of  the  overflow  sheets  probably 
came  generally  to  the  surface  through  long  dikes  rather 
than  through  circular  volcanic  craters.  It  is  noticeable 
that  the  dike  is  in  the  very  axis  of  an  important  anti- 
clinical.  There  would  also  seem  to  be  a  dike  of  trap 
crossing  the  shale  beds  in  the  northwestern  corner  of 
Bucks  County,  forming  hills  between  Spinnerstown  and 
Geryville,  in  Milford  Township;  and  that  dike  also  ap- 
parently supplied  the  widespread  trap  bed  that  occurs 
just  to  the  northwest.  The  dike  descends  the  flank  of  a 
sinking  antitlinical,  and  is  near  its  axis.     The  actual 
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sources  or  original  dilses  of  the  northern  trap  beds 
have  not  been  observed  elsewhere.  At  several  places  in 
the  southern  part  of  our  field  (besides  Ely's  quarry  and 
the  Q'renton  Out-off  already  mentioned),  dikes  appear  to 
exist;  although  no  overflow  sheet  is  now  connected  with 
them,  because  their  overflows,  as  well  as  the  sediment- 
ary beds  that  formerly  underlay  them,  have  been  com- 
pletely eroded  away.  All  the  patches  of  trap  rubbish 
that  have  been  mentioned  southward  from  Point  Pleas- 
ant were  regarded  by  the  late  Prof.  H.  Carvill  Lewis 
as  evidence  of  a  great  trap  dike  running  through  that 
part  of  the  country,  broken  by  the  great  fault  with  a 
heave  of  four  or  five  miles  (Am.  Phil.  Soc.  Proc.  Vol. 
XXII,  1885).  On  closer  examination,  it  would  seem, 
rather,  that  the  patches  of  rubbish  that  cross  the  strike 
are  evidence  of  the  existence  of  a  number  of  smaller  dis- 
continuous dikes, 

Age^ — It  appears  then  that  most  of  the  trap  occurs  in 
the  form  of  overflow  sheets  laid  down  during  the  deposi- 
tion of  the  Pottstown  Shales,  and  especially  one  large 
mass,  that  of  Haycock  Mountain,  slightly  earlier  near  the 
top  of  the  Perkasie  Shales.  During  the  time  of  forming 
the  Lansdale  Shales,  trap  flowed  upon  them,  in  these 
counties,  only  near  the  Delaware,  at  Solebury  and  Jer- 
icho Mountains,  and  not  very  extensively  there.  The 
only  earlier  contemporaneous  deposit  of  trap  was  the 
small  one  in  the  Gwynedd  Shales  near  Point  Pleasant. 
In  New  Jersey,  however,  a  very  large  trap  overflow  seems 
to  have  occurred  near  the  beginning  of  the  Norristown 
Shales;  and  in  the  Connecticut  Valley,  the  time  of  igne- 
ous activity  was  apparently. likewise  during  the  period 
of  the  Norristown  Shales,  and  almost  solely  then,  though 
not  at  their  very  beginning.  The  occasion  of  the  great 
outflows  of  igneous  rock  would  therefore  seem  not  to  be 
the  pressure  downwards  of  the  great  load  of  New  Eed 
rocks,  with  the  fissures  thereby  opened,  as  it  might  pos- 
sibly have  been  inferred  to  be  if  only  our  two  counties 
were  regarded. 

Lithology.—Pvot  Amos  P.  Brown,  Ph.  D.,  has,  at  my 
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desire,  very  kindly  contributed  the  following  brief  ac- 
count of  tlie  lithology  of  the  trap  of  the  two  counties,  a 
subject  he  has  lately  been  investigating,  with  great 
ability: 

"Notwithstanding  their  wide  distribution  and  appar- 
ent differences  in  age  the  trap  rocks  of  the  Mesozoic  area 
in  Bucks  and  Montgomery  Counties  are  remarkably  sim- 
ilar in  structure  and  lithological  composition.  Quite 
as  marked  variations  may  often  be  detected  in  these 
rocks  from  one  continuous  deposit  as  would  be  found 
by  comparing  those  from  isolated  occurrences  in  this 
area.  But  four  species  of  rocks  are  represented  and 
these  have- nearly  the  same  minute  structure  and  are 
genetically  connected.  They  are  all  plagioclastic  rocks, 
and  contain  in  addition  to  the  plagioclase  either  a  py- 
roxene or  a  hornblende,  and  generally  titanic  magne- 
tite. The  four  species  distinguished  are  diabase,  doler- 
ite,  gabbro  and  epidiorite.  The  structure  in  all  approx- 
imates what  is  called  ophitic,  the  rock  consisting  of  more 
or  less  distinct  lath-shaped  plagioclase  cystals  mixed 
with  granular  or  less  perfectly  crystallized  pyroxene  or 
hornblende  and  granular  titanic  iron.  The  diabase 
and  dolerite  may  be  considered  the  original  rocks,  the 
gabbro  and  epidiorite  being  derived  from  them  by  meta- 
morphic  action.  Without  entering  into  the  question  of 
the  intrusive  or  extrusive  character  of  these  rocks  it  may 
be  stated  that  the  basal  portions  of  the  deposits  show 
the  greatest  alteration  in  each  case. 

"Diabase. — The  rock  consists  of  a  granular  or  crystal- 
line base  of  augite  containing  embedded  lath-shaped 
cvstals  of  plagioclase  and"  with  verv  little  titanic  iron. 
The  relative  amounts  of  plagioclase  and  augite  varv 
much  in  these  rocks,  but  those  with  more  aueite  gen- 
erallv  show  less  alteration  than  the  others.  There  is 
excellent  evidence  that  this  is  the  original  rock  from 
which  most  of  the  gabbro  was  derived.  A  tvnical  oc- 
currence of  this  diabase  is  at  the  "Ringing  Rocks"  at  Up- 
per Black's  Eddv.  Bucks  County. 

"Dolerite. — This  rock  resembles  the  diabase  in  com- 
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position,  but  contains  much  titanic  iron  in  addition  to 
the  plagioclase  and  augite,  and  often,  too,  contains 
olivine.  Buch  rocks  as  those  in  the  Conshohocken  dike 
are  of  this  character,  or  that  in  the  deposit  south  of 
Point  Pleasant  on  the  Delaware.  In  this  dolerite  where 
the  magnetite  is  present  in  considerable  amount  it  is 
often  associated  with  sphene. 

"Gabbro. — By  far  the  greater  part  of  these  traps  are 
gabbro,  and  have  resulted  from  the  alteration  of  the 
diabase  in  most  cases,  less  frequently  from  alteration  of 
the  dolerite.  Gabbro  consists  of  diallage  and  more  or 
less  saussuritized  plagioclase.  The  diallage  is  a  py- 
roxene with  a  [strong  orthopinacoidal  parting,  and  is 
derived  from  the  original  augite.  In  addition  to  these 
two  constituents,  titanic  iron  and  sphene  may  also  be 
present.  These  gabbro  vary  much  in  color  according  to 
the  proportion  of  diallage  present  or  the  size  of  the 
grain,  the  finer  grained  rocks  being  dark  grey  to  nearly 
black,  while  the  coarse  rocks  may  be  light  grey.  All 
stages  of  alteration  from  the  original  diabase  or  doler- 
ite to  this  gabbro  may  be  traced  in  these  rocks,  and  they 
also  grade  insensibly  into  the  final  stage  in  the  altera- 
tion, the  epidiorite.  This  gabbro  is  typically  developed 
at  Kockhill  Station,  and  also  at  Shelly  Station  on  the  N. 
P.  R.  R.,  near  both  of  which  places  it  is  worked  for  pav- 
ino-  block,  but  quite  as  characteristic  occurrences  are 
to  be  seen  on  Solebury  Mountain,  or  the  Haycock  or  in 
the  "Swamp." 

"Epidiorite. — This  consists  of  saussuritized  plagio- 
clase, hornblende,  paramorphs  after  augite  and  magne- 
tite. The  saussurite  is  generally  the  augite-zoisite, 
mixture.  In  the  change  of  the  augite  into  diallage, 
and  finally  into  hornblende,  much  magnetite  is  set  free 
in  small  octahedral  cystals.  The  titanic  iron  when 
present  alters  usually  in  great  part  into  sphene. 

"This  rock,  on  account  of  the  presence  of  the  horn- 
blende is  generally  of  a  greenish  color  and  is  more  tough 
and  diflflcult  to  break  than  the  gabbro.     It  can  hardly 
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be  worked  into  square  blocks  like  the  gabbro.  A  very 
typical  occurrence  of  it  is  at  Jericho  Mountain  which 
consists  largely  of  epidiorite,  and  the  basal  portion  of 
the  traps  near  Coopersburg  and  New  Hope  are  this  same 
rock. 

"Chemical  analyses  of  many  of  these  rocks  are  given 
in  Survey  Report  0  6,  to  which  reference  may  be  made." 

ECONOMIC  GEOLOGY. 

The  economic  geology  of  the  two  counties  is  much  less 
important  than  it  is  in  some  parts  of  the  State;  yet  the 
field  is  not  wholly  lacking  in  very  useful  minerals,  nor, 
on  the  other  hand,  in  enticements  to  waste  much 
money  in  fruitless  mining  if  the  subject  be  not  well  in- 
vestigated. 

Soil. 

The  prevalent  red  beds  of  the  Pottstown  Shales,  the 
Lansdale  Shales  and  the  Norristown  Shales,  are  gener- 
ally somewhat  calcareous,  and  form  in  decomposing  at 
the  outcrop  a  very  fertile  soil.  Accordingly  the  colors 
that  indicate  those  shales  on  the  map  show  also  where 
the  land  is  mainly  good  for  farming.  Of  course,  some- 
thing depends,  too,  upon  the  configuration  of  the  surface 
of  the  ground,  as  shown  by  the  contour  lines,  whether 
comparatively  level  or  rough  with  hills.  In  some  places 
the  surface  is  too  flat  to  be  readily  drained,  and  occa- 
sions swamps ;  and  in  some  regions  the  fertile  shales  are 
too  thickly  strewn  with  trap  bowlders  to  be  readily 
tilled. 

The  land  underlain  by  the  Perkasie  Shales  is  generally 
less  fertile  than  that  of  the  neighboring  red  shales, 
above  and  below.  But  the  dark  Gwynedd  Shales  have 
the  least  fertile  land  of  all,  with  a  cold  soil,  except  per- 
haps in  the  upper  part,  where  the  color,  too,  is  less  uni- 
formly dark.  Nevertheless,  patience  and  skill  have  ac- 
complished good  results  upon  them  in  Plumstead  Town- 
ship and  elsewhere. 

The  trap  when  fully  decomposed  to  earth  is  not  infer- 
tile, as  is  to  be  seen  in  Nockamixon  and  Haycock  Town- 
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ships  and  elsewhere;  but  commonly  the  trap  earth  is  too 
much  encumbered  with  trap  bowlders  to  be  easily  culti- 
vated, and  it  is  most  often  left  to  be  covered  by  forests. 

Building  Stone. 

The  most  valuable  mineral  deposits  beneath  the  soil 
of  the  counties  are  the  building  stone. 

The  brown  sandstone  much  used  for  buildings  in  Phil- 
adelphia and  elsewhere  comes  from  a  couple  of  thirty- 
foot  beds  at  about  150  feet  and  350  feet  below  the  top  of 
the  Norristown  Shales.  The  quarries  are  at  Yardley- 
ville  (Kirkman's,  Nickleson's,  Anderson's)  at  Newtown 
(Mitchell's),  at  Grenoble  Station  on  the  Northeast  Penn. 
R.  E.,  and  near  it;  and  near  the  Perkiomen  Stone  Co.'s 
quarry,  above  Valley  Forge,  on  the  Schuylkill,  though 
not  so  celebrated  here  for  its  ornamental  quality.  The 
same  beds,  too,  appear  to  be  partly  exposed  back  of  Lum- 
berville  and  near  Grardenville,  and  north  of  the  Little 
Neshaminy  near  Jacksonville.  No  doubt  they  could  be 
opened  at  many  other  points  where  favorable  to  railroad 
or  river  or  canal  carriage  and  to  easy  stripping  of  the 
surface  covering.  Yet  the  quality  near  the  Schuylkill 
is  likely  to  prove  not  equal  for  j&ne  building  work  to 
what  it  is  at  Newtown  and  Yardleyville.  The  probable 
place  of  outcrop  of  both  beds  of  building  stone  is  marked 
throughout  on  the  map  by  dotted  lines;  so  that  the  beds 
can  easily  be  tested  wherever  the  stripping  conditions 
indicated  by  the  contour  lines  and  by  the  dip  are  favor- 
able. 

The  next  lower,  gray,  somewhat  pebbly  sandstone  in 
the  Norristown  Shales  are  strong  and,  though  less  easily 
worked,  are  serviceable  for  bridge  piers,  cellar  walls  and 
foundations  generally.  On  the  canal  below  Yardleyville, 
and  on  the  Neshaminy  below  Newtown,  they  were  for- 
merly quarried;  and  they  are  extensively  quarried  above 
Norristown  along  the  railroads  on  both  sides  of  the 
Schuylkill;  and  they  are  also  quarried  near  Lumberton. 
The  outcrop  of  these  beds  can  also  be  found  without 
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great  difficulty  by  their  distance  from  the  two  beds  of 
brownstone  already  mentioned. 

The  yet  lower,  more  pebbly  sandstones  have  likewise 
been  a  good  deal  quarried  below  Yardleyville  for  founda- 
tion walls;    and  still  are  so  to  some  extent. 

The  trap  is  a  very  strong,  durable  building  stone;  but 
is  rather  hard  to  work,  and  is  of  sombre  color.  Of 
course,  it  would  be  excellent  for  foundations  or  for 
bridgepiers. 

Paving  Stones. 

Paving-stones  of  excellent  quality  are  made  from  the 
trap  at  several  points,  chiefly  from  the  trap  bowlders. 
The  principal  quarries  of  that  kind  are  near  Rockhill 
and  Shelly  Stations,  on  the  Bethlehem  line  of  railroad, 
and  at  Spring  Mount  on  the  Perkiomen  Railroad,  and 
near  Perkiomenville.  The  trap  is  very  well  suited  for 
the  purpoge;  and  evidently  it  could  so  be  utilized  at 
many  other  points  where  railroad  or  canal  carriage  is 
favorable. 

The  gray  sandstone  about  1,000  feet  below  the  top  of 
the  Norristown  Shales  is  quarried  for  paving  stones  at 
Lumberton  in  Kimball's  quarries. 

Eo  ad-Metal. 
Road-metal  of  excellent  durable  quality  for  macadam- 
izing is  made  from  trap;  and  to  some  extent  the  trap  has 
been  so  utilized  in  different  parts  of  the  field.  But  road- 
metal  is  usually  obtained  from  small  road-side  quarries 
in  the  harder  layers  of  the  shales,  wherever  they  occur; 
and  thereby  the  material  is  not  carried  to  any  great  dis- 
tance. 

Coal. 

Hopes  of  finding  valuable  coal  have  been  raised  at 
several  points  by  beds  of  a  very  few  inches  of  it  and  by 
blackish  shales;  and  a  good  deal  of  money  has  at  times 
been  wasted  by  the  over-sanguine,  and  might  still  con- 
tinue to  be  thrown  away  were  the  results  of  a  thorough 
geological  survey  of  the  whole  field  not  entirely  against 
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any  such  outlay.  It  is  true  that  near  Richmond,  Va., 
and  in  North  Carolina,  workable  beds  of  coal  occur  in 
rocks  apparently  of  the  same  age  as  our  Gwynedd  Shales; 
biit  in  these  two  counties  there  can  be  no  reasonable 
hope  of  finding  any  workable  bed  of  coal.  Such  a  bed 
with  its  outcrops  necessarily  many  miles  in  length,  if 
nowhere  completely  exposed,  would  at  least  have  occa- 
sioned many  striking  indications  that  would  be  sure  to 
have  been  discovered  long  ago  by  the  very  observant  in- 
habitants of  the  country;  and  they  have,  indeed,  made 
expensive  trial  of  several  thin  coal  layers  and  of  black- 
shale-beds  that  any  geologist  would  have  known  to  be 
valueless. 

At  Dark  Hollow,  near  the  Little  Neshaminy,  in  War- 
wick Township,  a  few  inches  of  coal  were  found  in  the 
dark  Gwynedd  Shales,  and  were  drifted  upon  many  years 
ago  for  a  number  of  yards;  but  it  was  found  not  to  ex- 
ceed perhaps  two  or  three  inches  in  thickness,  and  was  of 
course  wholly  unworkable.  On  the  North  Branch  of  the 
Neshaminy  in  New  Britain  Township,  coal  was  said  in 
the  newspapers  to  have  been  found  in  August,  1893;  evi- 
dently in  the  same  Gwynedd  Shales,  and  no  doubt 
equally  delusive. 

Prof.  Oscar  0.  S.  Carter  has  called  attention  (Franklin 
Institute  Journal,  Aug.,  1894),  to  another  point  in  the 
Gwynedd  Shales,  on  the  Shirley  Farm,  at  Areola  Sta- 
tion, on  Perkiomen  Creek  (near  the  mouth  of  Skippack 
Creek,  where  the  newspapers  had  asserted  that  a  vein 
of  anthracite  coal  26  inches  thick  had  been  opened.  On 
visiting  the  place,  however,  he  found  the  pit  inaccessible, 
but  the  coal  was  said  to  vary  from  26  inches  to  one  inch 
in  thickness.  Some  coal  that  seemed  to  have  been 
thrown  out  from  the  hole  proved  on  his  assaying  it  to 
be  anthracite,  partly  of  excellent  quality.  The  exist- 
ence of  anthracite  in  these  beds,  however,  at  a  place  so 
remote  from  any  igneous  rocks  that  might  have  pro- 
duced anthracite  from  bituminous  coal,  would  be  so  im- 
probable that  it  needs  the  strongest  possible  evidence  by 
a  perfectly  trustworthy  unbiassed  observer  that  he  has 
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actually  seen  it  in  place  before  it  was  dug  from  the  rocK- 
beds.  But  even  a  bed  of  it  of  that  small  and  variable 
thickness  would  be  insufflcient  encouragement  to  work- 
ing it. 

Prof.  Carter  also  mentions  coal  three  inches  thick  half 
a  mile  west  of  the  Trooper  Tavern,  in  Lower  Providence 
Township,  Montgomery  County;  lolack  coaly  shales  at 
Gwynedd;  coal  in  a  bored  well  at  North  Wales;  coaly 
slate  in  a  bored  well  on  the  Duffleld  farm,  between  Cus- 
ter and  Belfry  stations,  on  the  Stony  Creek  R.  E.,  Wor- 
cester Township;  and  two  inches  of  coal  in  the  Pennsyl- 
vania Railroad  tunnel  near  Phoenixville;  all  of  them 
plainly  in  the  Gwynedd  shales.  Again,  he,  speaks  of 
coal  found  in  a  deep  bored  well  at  Lansdale,  evidently  in 
the  Lansdale  Shales,  and  an  inch  of  coal  at  Norristown, 
clearly  in  the  Norristown  Shales,  a  couple  of  thousand 
feet  below  the  top.  At  about  the  same  horizon,  a  still 
thinner  carbonaceous  layer,  or  even  coal,  of  scanty  ex- 
tent, perhaps  remains  of  a  single  tree,  was  observed  in 
a  quarry  near  Yardleyville  on  the  Delaware. 

Several  layers  of  the  Perkasie  Shales  are  quite  black- 
ish and  have  occasioned  some  unrewarded  outlay  in  the 
search  for  coal.  Such  layers  have  been  particularly 
noticed  by  the  roadside  near  Rufe's  Corner  and  at  the 
Revere  boring  (see  Am.  Phil.  Soc.  Proc.  Vol.  XXIX, 
1891), both  inNockamixon  Township;  also  on  the  McDev- 
itt  farm,  near  Ottsville;  and  near  Perkasie,  Blooming 
(rlen,  I-Iarleysville  and  Sanatoga.  There  is,  of  course,  no 
reason  whatever  to  suppose  that  any  useful  coal  bed 
hitherto  undiscovered  can  exist  among  the  shales,  ex- 
posed as  they  are  through  about  sixty  miles  of  outcrop 
between  the  Delaware  and  the  Schuylkill  in  a  region  so 
thickly  and  so  intelligently  inhabited. 

Oil. 

The  Revere  well  was  bored  in  1890  and  1891  over  2,000 
feet  deep  in  hopes  of  finding  oil,  but  without  any  success. 
There  is  no  reason  whatever  to  expect  rock-oil  to  be 
found  anywhere  in  the  two  counties. 
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Lead,  Zinc  and  Coppee. 

Dean's  mine,  at  New  Galena,  on  the  North  Branch  of 
the  Neshaminy,  in  New  Britain  Township,  three  miles 
and  a  half  northwest  of  Doylestown,  was  opened  about 
1863,  was  worked  a  little  as  late  as  1888,  and  according 
to  a  newspaper  account  was  about  to  be  reopened  in 
1891,  to  be  worked  six  months  under  an  option  to  pur- 
chase in  case  the  vein  of  ore  should  be  found  to  be  twelve 
inches  wide.  When  visited  in  1889,  the  mine  was  a  hole 
some  fifty  yards  long  by  twenty  yards  wide,  full  of 
water  and  quite  inaccessible.  It  is  said  to  be  fifty  feet 
deep.  The  dump  showed  very  little  galena  indeed, 
much  quartz,  specks  of  copper  pyrites,  traces  of  mal- 
achite and  a  little  zinc  blende.  The  country  rock  ap- 
pears to  be  blackish  gray  hard  shales.  It  is  not  at  all 
probable  that  any  workable  vein  exists  here.  The  mine 
is  geologically  about  800  feet  above  the  bottom  of  the 
Gwynedd  Shales. 

The  Perkiomen  Lead  and  Copper  Mines,  and  the  Ecton 
Mines,  near  together,  a  mile  east  of  Oaks  Station  and  a 
half  mile  northwest  of  Shannonville,  in  Lower  Provi- 
dence Township,  are  said  to  have  been  opened 
about  1850  and  abandoned  before  1870,  and  are 
now  quite  inaccessible.  The  old  dumps  have  still  some 
specimens  of  ore:  at  the  Perkiomen  Mines,  chiefly 
quartz,  a  little  copper  pyrites  and  traces  of  malachite, 
with  light  reddish  gray  coarse  sand-rock  as  the  country 
rock,  and  without  any  galena  or  blende  observed  by  us; 
and  at  the  Ecton  Mines,  quartz,  blende  and  galena,  with 
only  traces  of  copper  pyrites,  and  with  country  rock 
perhaps  like  that  of  the  Perkiomen  Mines,  but  possibly 
dark  red,  coarse,  rather  sandy  micaceous  shale.  The 
mines  at  both  places  are  geologically  about  400  feet 
above  the  bottom  of  the  Gwynedd  Shales.  It  cannot  be 
doubted  that  they  were  judiciously  abandoned,  as  lack- 
ing any  veins  that  could  be  worked  with  profit. 

Several  similar  mines,  on  about  the  same  geological 
horizon,  four  or  ifive  miles  further  west,   in  Chester 
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County,  nearly  a  mile  south  of  Phoenixville,  were  like- 
wise abandoned  some  years  ago,  after  a  trial  of  many 
years. 

Several  beds  among  the  Perkasie  Shales  contain  traces 
of  copper  in  the  form  of  minute  scales  of  bright  green 
malachite.  And  on  Abraham  Charles's  farm,  half  a  mile 
south  of  Sumneytown,  some  trial  shafts  were  sunk, 
mainly  in  1889,  but  beginning  about  1885,  to  test  some 
still  stronger  evidences  of  copper  ore.  Apparently,  how- 
ever, only  very  insufficient  traces  of  copper  pyrites  and 
malachite  were  found  in  a  nearly  vertical  vein  about 
seven  inches  wide,  especially  in  the  southern  three 
inches.  The  vein  is  in  dark  reddish  gray  calcareous 
very  hard  shale,  about  800  feet  geologically  below  the 
top  of  the  Perkasie  Shales. 

At  about  the  same  geological  horizon  and  about  a 
mile  southeast  of  Sumneytown,  on  Abraham  Kober's 
farm,  three  trial  shafts  were  likewise  sunk  about  1879 
to  test  some  signs  of  copper  ore;  but  without  good  suc- 
cess. The  deeper  holes,  50,  40  and  24  feet  deep,  were 
full  of  water  and  inaccessible  when  visited  in  1889;  but 
among  the  material  that  had  been  thrown  out,  there  was 
a  little  malachite,  copper  pyrites  and  azurite,  and  some 
calcite.  The  vein  was  said  to  be  two  feet  wide  and  to 
run  east  and  west.  A  hole  nine  feet  deep  dug  in  1889, 
showed  traces  of  malachite. 

Evidently  all  these  places  are  so  very  unpromising 
that  it  would  be  a  highly  imprudent  outlay  of  money  to 
undertake  any  further  trial  shafting. 

In  Nockamixon  Township,  near  Upper  Tinicum  Church, 
on  Mr.  Jacob  Tettemer's  farm,  about  a  mile  northwest  of 
Uhlerstown,  a  trial  digging  20  or  30  feet  deep  was  made 
by  Mr.  Culmer,  of  Baston,  about  1876;  but  it  was  quite 
fallen  in  when  visited  in  1889.  Only  traces  of  malachite 
were  found;  and  no  hopes  were,  or  ought  to  be,  built 
upon  the  result.  The  spot  is  geologically  about  100  feet 
above  the  bottom  of  the  Perkasie  Shales. 

All  the  ore  veins,  except  those  of  the  Perkiomen,  Ec- 
ton  and  Phoenixville  Mines  seem  to  be  too  far  removed 
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from  the  subjacent  Paleozoic  or  Archean  rock  to  be 
likely  to  have  derived  their  ore  from  them  instead  of 
from  the  neighboring  shales.  The  mines  just  mentioned 
and  the  New  Galena  Mine  are  so  nearly  on  the  same  ho- 
rizon as  to  make  it  seem  not  improbable  that  these  veins 
also  derived  their  ore  from  the  adjacent  shales. 

GrOLD. 

Traces  of  gold  are  said  to  have  been  found  in  the  very 
pebbly  rock  at  the  southern  edge  of  the  field  on  Mr. 
Henry  Haviland's  farm,  near  Lizette  Station,  and  a  mile 
south  of  Yardleyville;  but  no  thoroughly  trustworthy 
tests  of  the  matter  appear  to  have  been  made.  At  the 
same  time,  it  may  be  said  that  the  occurrence  of  traces 
of  gold  in  this  conglomerate  derived  from  the  adjacent 
Archean  rocks  is  by  no  means  impossible.  It  is,  how- 
ever, hardly  probable  that  paying  quantities  of  it,  if 
existing,  should  not  long  ago  have  been  discovered  and 
utilized. 

Umbee. 

A  deposit  of  umber  or  dark  ferruginous  earth  occurs 
on  the  south  side  of  Buckingham  Mountain,  near  the 
road-forks,  where  the  road  crosses  the  gap  in  the  middle 
of  the  mountain,  between  Pineville  and  Centreville.  A 
hole  about  three  feet  in  diameter  and  said  to  be  about  30 
feet  deep  was  dug  there,  but  had  quite  fallen  in  when 
visited  in  1889.  It  was  first  dug  about  1850,  but  was 
renewed  about  1885.  The  umber  is  said  to  have  been 
darker  and  purer  towards  the  bottom.  Traces  of  it  are 
said  to  have  been  found  in  a  line  for  about  a  quarter  of 
a  mile  southward;  but  none  northward.  The  place  ap- 
pears to  be  just  inside  the  Paleozoic  rocks,  here  the 
Ohikis  Sandrock,  and  the  traces  found  southward  are 
probably  merely  superficial  ones  .carried  in  that  direc- 
tion by  the  surface  waters.  The  extent  of  the  deposit  is 
not  likely  to  be  very  great;  but  cannot  be  estimated 
without  more  digging. 
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Wateb.  •   • 

Numerous  deep  wells  have  been  bored  with  suc- 
cess for  water.  There  is  one  about  1,000  feet 
deep  at  Pennsburg,  sunk  in  the  Pottstown  Shales; 
five  or  more  about  250  and  300  feet  deep,  at 
Lansdale  in  the  Lansdale  Shales;  and  two  (one 
dry)  at  North  Wales,  in  the  upper  edge  of  the  Gwyn- 
edd  Shales;  and  several  in  the  Norristown  Shales 
at  Bridgeport,  at  Norristown,  at  Jefferson ville,  Norriton 
Township;  at  Mogee's  and  Hickorytown,  Plymouth 
Township;  at  Washington  Square,  Belfry  Station 
and  Sandy  Hill,  Whitpain  Township,  and  prob- 
ably elsewhere  in  Montgomery  County;  one  at  Doyles- 
town,  said  lo  be  750  feet  deep,  and  several  at  Newtown 
and  probably  other  points  in  Bucks  County;  and  no 
doul-t  at  many  other  places  in  the  field.  The  three  sets 
of  ro<l  shak'S  would  seem  to  give  better  results  for  such 
wells  than  the  Perkasie  Shales  or  the  Gwynedd  Shales. 
^Miat  is  needed,  of  course,  is  a  mass  of  porous  beds  over- 
lain by  comparatively  close-grained  ones.  If  the  neigh- 
b<  ring  j>ortions  of  the  outcrop  of  the  porous  beds  are  at 
a  high  level,  the  water  will  rise  in  the  well  to  a  corre- 
spf  I  ding  height.  But  apparently  none  of  the  wells  flow 
with  water  at  the  surface  without  pumping.  Prof.  O.  S. 
(■.  Carter  has  given  details  in  regard  to  some  of  the  wells 
near  Norristown  in  the  Franklin  Institute  Journal  (Jan., 
Sept.  and  Oct.,  1893,  and  Sept.,  1894),  and  in  the  Am. 
Phil.  Society^s  Proceedings  (May,  1891). 

POTOMAC  FORMATION. 

On  the  Neshaminy  creek,  near  the  mouth  of  Mill  creek, 
in  the  southern  edge  of  Northampton  township,  there 
are  pale  brownish  red  and  light  gray  nearly  level- 
bedded  shales,  soft,  but  apparently  too  hard  to  be  allu- 
vium, and  composed  of  quartz  grains,  partly  as  coarse 
as  large  peas,  and  decomposed  light  brown  feld-spar. 
It  has  appeared  probable  that  the  beds  belong  to  the 
lower  part  of  the  Potomac  Formation,  according  to  its 
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description  by  Mr.  W.  J.  McGee  in  the  Am.  Jour,  of  Sci., 
Vol.  XXXV,  p.  133. 

The  same  formation  seems  to  be  visible,  again,  at  Sun- 
ny Hill  school  house,  two  miles  to  the  northeast,  on  the 
Newtown  and  Langhorne  road,  near  the  mouth  of  Core 
Creek,  in  Middletown  Township,  where  there  is  an  expo- 
sure of  dark  reddish  gray,  light  brownish  gray  and  light 
gray  and  brown  coarse -friable  almost  crumbling,  sand- 
rock;  in  the  upper  five  feet,  somewhat  shaly  with  scat- 
tered pebbles  of  glassy  quartz  up  to  'egg  size,  and 
through  the  lower  three  feet,  soft  nearly  incoherent  sand. 
The  bedding  is  irregular,  with  much  cross-bedding;  and 
the  dip  is  either  level  or  slightly  northerly. 

The  same  formation  apparently  is  seen  yet  once  more 
at  a  quarter  of  a  mile  further  eastward  on  the  north 
side  of  Core  Creek,  in  Middletown  Township,  where  there 
is  a  roadside  exposure  of  a  dozen  feet  in  thickness  of 
mostly  light  brown  and  light  gray,  but  in  some  thin 
layers  dark  brown,  almost  incoherent  coarse  pebbly 
sandrock.  The  bedding  is  irregular,  and  the  dip  seems 
to  be  nearly  level,  perhaps  slightly  towards  the  north- 
northwest. 

The  whole  amount  of  these  beds  would  seem  to  be  not 
more  than  perhaps  sixty  feet,  and  they  probably  occur 
only  at  a  lower  level  than  the  Sunny  Hill  schoolhouse; 
that  is,  for  about  four  miles  east  from  near  the  mouth  of 
Mill  Creek  and  mostly  less  than  a  quarter  of  a  mile  in 
width.  No  fossils  have  been  found  at  any  of  the  ex- 
posures, and  the  beds  are  not  of  a  character  favorable 
to  the  preservation  of  fossils. 

MAP. 

It  seems  on  the  whole  best  to  explain  certain  defects 
in  the  printed  map,  for  the  benefit  possibly  of  future 
publications,  notwithstanding  the  risk  of  calling  atten- 
tion to  shortcomings  that  might  have  passed  unnoticed 
in  some  quarters. 

As  the  map  in  two  sheets  is  rarely  united,  the  very 
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desirable  effect  of  a  connected  view  of  the  geology  and 
topography  of  the  whole  field  is  generally  lost.  The 
map  was  drawn  on  the  scale  of  an  inch  and  a  half  to  a 
mile  with  the  expectation  that  it  would  be  reduced  by 
photography  for  printing  to  a  scale  of  only  one  half  or 
at  most  three  quarters  of  an  inch  to  a  mile  instead  of 
the  inch  finally  adopted;  and  evidently  three-quarters 
of  an  inch  would  have  been  quite  enough  to  display 
clearly  all  the  essential  facts,  and  the  map  could  then 
have  been  on  a  single  somewhat  larger  sheet,  so  as  to 
show  the  whole  field  together.  But  for  various  reasons 
the  larger  scale  was  finally  agreed  to,  with  the  expecta- 
tion that  the  two  sheets  would  be  pasted  together. 

The  manuscript  map  had  upon  it  the  houses  scattered 
through  the  country,  very  useful  indications,  of  course, 
as  to  the  whereabouts  of  points  in  the  field.  But  the 
increased  expense  made  it  desirable  to  consent  to  the 
omission  of  the  houses,  for  the  sake  of  good  work  in 
other  respects. 

The  desire  was  to  reduce  the  lettering  on  the  map  to 
a  minimum,  so  as  not  to  obscure  the  geology  and  to- 
pography. The  names  of  places  were  accordingly  ab- 
breviated in  a  way  that  would  be  readily  intelligible  to 
anybody  at  all  familiar  with  them,  and  to  others  it 
would  be  unimportant;  but  with  a  key  to  the  names, 
that  would  have  been  sufficiently  near  at  hand,  if  the 
whole  had  been  on  a  single  sheet. 

The  intention  was  that  the  'surface  contour  lines 
should  be  printed  in  black,  so  as  to  be  somewhat  more 
conspicuous,  though  finer,  than  the  brown  lines  used; 
but  it  was  discovered  too  late  that  the  distant  litho- 
grapher had  by  some  misunderstanding  made  them 
brown,  with  a  separate  stone.  By  a  like  misunder- 
standing the  intention  of  having  the  streams  in  black, 
instead  of  blue,  was  frustrated,  and  the  system  of  geo- 
logical coloring  interrupted.  With  the  greatly  dimin- 
ished lettering  there  would  have  been  no  obscurity  from 
having  so  many  lines  in  black. 

It  was  thought  that  a  separate  uncolored  edition  of 
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all  that  was  to  be  in  black,  including  the  topography  and 
streams  and  the  dips,  with  the  topography  re-enforced 
by  shading  the  hills,  would  be  inexpensive,  and  would 
be  highly  desirable,  both  for  a  better  idea  of  the  topog- 
raphy unobscured  by  the  geological  colors,  and  for  use 
in  any  future  additional  observations  in  the  field.  But 
the  increased  expense  the  shading  would  have  required 
caused  it  to  be  abandoned,  and  by  a  misunderstanding 
the  lithographer  omitted  the  dips ;  so  that  the  usefulness 
of  the  edition  was  in  a  great  measure  lost.  At  the  same 
time,  the  brown  color  of  the  contour  lines  diminished 
their  effectiveness;  and  the  several  colors  of  course 
tended  to  make  the  expense  disproportionate  to  the  ad- 
vantages. 

The  great  distance  of  the  lithographer  and  the  diffi- 
culty of  printing  proofs  with  so  many  colors,  occasioned 
some  other  less  serious  divergences  from  what  was  in- 
tended. It  would  be  highly  desirable  if  a  satisfactory 
method  of  photolithographing  manuscript  maps  could 
be  devised,  so  that  the  reproduction  of  the  original  work 
should  be  exact  in  all  details. 


Several  assistants  co-operated  faithfully  and  zealously 
in  the  field  work  and  mapping:  Messrs.  Amos  P.  Brown 
and  Jos.  Sketchly  Elverson,  for  several  months,  chiefly 
in  1889,  aided  in  the  field  in  carefully  observing  the  rock 
exposures,  bed  by  bed,  for  the  lithological  character  and 
thickness  of  each  layer,  and  in  taking  specimens  and 
reading  the  aneroid;  and,  in  the  office,  helped  in  the 
mapping  and  in  labeling  the  specimens.  The  last  three 
months  of  1889,  Messrs.  C.  H.  Kajiwara  and  F.  Koch 
aided  in  the  field-work  and  office-work  in  the  same 
ways  and  continued  in  the  office  the  first  half  of 
1890,  tracing  the  mapping  and  drawing  columnar 
sections.  Mr.  Kajiwara  kept  on  at  such  office-work 
work  until  September,  1891.  In  the  summer  of 
1890,    Mr.    A.    DW.    Smith    assisted    in    the    mapping 
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for  a  couple  of  months  and  in  a  few  days  of  fieldwork; 
and  later  he  drew  the  latitude  and  longitude  lines  of  the 
map,  and  had  oversight  of  the  copying  of  the  topography 
of  the  sheets  of  the  United  States  Geological  Survey. 
Mr.  Chas.  J.  Wright  aided  in  such  copying,  and  in  trac- 
ing it  and  several  township  maps;  and  Mr.  Howell  T. 
Fisher  aided  in  the  lettering.  Much  gratitude  is  due  to 
the  State  Geologist  for  the  kindly  interest  shown 
throughout  the  work  and  the  complete  freedom  ac- 
corded. 

The  following  twelve  plates  (PI.  600-611)  were  prepared 
by  the  State  Geologist  to  illustrate  the  fossils  of  the  New 
Bed. 

BENJ.  SMITH  LYMAN. 

Philadelphia,  8th  July,  1895. 
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0  ^•■%t^i^ 


\   ■>, 


LonchoptertaowonguB, Fontaine.  UawtiaMn'oihr.     ^joncTtootirj*  VirgiTuensfs.  Foot 


/ca/       ikSManS. 
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Vnass/c  (0^Juziic,  Meso^oic,  Tewark) plants . 


iMesb^oic  (Classic,  ^Acelic) /o/ants . 


OtozamlteB  latior. 
FtiaS. 


OtozamlteB  brevifollua,  Fr.  Brogniart,  Newt^nrr 


PLflTE604 


tAfeSojo/c  f'^ria^Mc,  ^/wettc) plants . 


FalisBya   caroUnensis,    {,Pachypixra    EmmonB 
Trtas 


PecopterlB  rarinervie.  Fontaine 


Fant^^Gpol  SitTM,\'J^O!tfz  _&J'^'^iS-^- 


PalisBya  diffusa 


font    u.SMon^  f^'s  IS 

Plant  of  TriaBBic  age.  of  unknown  alliance     Fontaine 


Fodozamites  teimlBtrlatUB,  (Zamitea 
Trias  _r    ^ ■  3 


Fonf^ino  ustun-s 


FodozamltfiB    emmouai.    FonUine  (/»    taneeolatua.  Em 


Fon,         USMonS     3  «''" 


PLflTEfiOS 


JQso^occ(Wicetic)jDlants  ofVcr^mta.. 


FBeudodaneopBlB  nervosa,   Fontaine. 


yseudodantBOpaia  reticulata,  Fontaine.  Moiiogr    U    S 


Jnesojoic  f&^Actttc ,  Connec^uX)  sandstone. 
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Pterophyllum   spatulatum, 


ScHIMHBUBAIIlAHldoSTATA'     042 


Sag-enopteriB  rhoifoHa  P 


fon^.        '  US.MonC 


Sahlzoneura  Virgiulensie,  Fontaine 
4- 
Tr/as 


Spbenozamites  rogerflianua,  FonUine. 


ZamlofltPObuB  emmonfll,JJontaine, 

r  


>    '    ■'It 


I       . 
> 


'ZamlostrobuB  virglnlensla,  Foot.. 


Zamiostrobua P    EmmoDe, 


fenhinx        4  i/S./Ho>tS' 


J)((eso^OLC^^Jicdie^^ias,  Co/inecttcud)  SS. 
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Neorthroblattina  Totondata 

J  cockroach  wjngi 


2  it. rig. »« 
Bathyguathus.borealis.  LeWy.Proc.  ai 


Poroblattiua  lakesil,  Scudder. 


Spiloblattlna  gardnerl,  Scudder 


Pterodaccylua  breTirostrlB,  Cuvjer 

JlXXQ.  n       _  Pleredielt.M  ominnUli' 


Fterodactylus  craaeirostr(B„  Q\)Idfa88 

Jura 


(Fterodactylus  longirosCriB 

Jura  S\ 


Tiias. 


Tracks  of  OrammichnM  alphd,  Hitchcock.     Sapploment 

Pig   3  '^■™niichnusaiph; 

^  P/./m 


/^   \\^^ 


TdvnolojiiMass.%23 


iMesojoic  fConnjecticu6)scLruisldn&  'fy^acks 


Pi.flT.£.60fi 


\      Orozouin  parvum 


Flectropteraa  ailigaBta>  Qitchcock, 

Trias. 


Mil  ford  i/uarries.  JKJ  '•■ 


ffias  ■S"fl  ''''"'■  f"""  "^^ 

pi  y> 


PtAciolumA  centipeB,   Acanl/iimvi  tardigradvi 


^"-\XNX 


Ptorichnas    ceniipos  "  '         i\ 

/ch.lUaSr.  -   .' 

0,1.,.,  ,     'S'  / 


Ftilichnus  anomalus,  Hitchcock' 
TtioJ  I  -    -   -      / 


^ 


•t^'M 


'Ml  mass.     rL/im  '   .  . 


'Jrlajiilc  reptile 'tfacks2fc.  JjlfassacAuseitJi 


Plate:  60  a. 


ToIemarcAiU         ^    \^    gigcu,  Hilchc 


Ptilichnus  peotinatus,  Hilch.  Ich.  Mass.,  1E56, 


SagittariuB  alternana,  tracks.    Hitchcock,  Suppl    to  Ich 
r       r      -       ^  '''S'^^        ,-     *-     ^      ^     ^     ^     ^ 


Saltator  biDsdatua,  tracks     Hilchcock.    Ich.  Mass.  1858. 


poffe  /3S'. 

-pi.xxivf.po. 


fig-  G 


SpheeripeBlarvalis,  trackt.    Hitchcock,  Icho.  Mass. 


Stratlpes  latua,  tradkt.    Hitch      I    I   i     1 1       I 


StenodaotyluB  cupvatus,  trach.    Hiechcock,  Ich.  Mug 


*^ 


PLATE6lfl 

Jria6J>ic  Tepttle  ifacks .  JImAerst  Jifitseum. 


i>- 


TpldenUpea  elegans   («jr.;,„™™  ,Usan,;   Omitkioh     I»"<«>«"yl''»M«4«tn.  <,«*,,    Hitohooct    loh.  Mu.. 


Pl/\te6U 
jrlassic  repfttcantlivorniltracks^  a/nd-ftsAcS , 


rrldentipes  uncus,  Ed.  Hitohoook,lchi,oloev  i.^     ,       ,  . 

^.         ,.i^-.-r---.-.-  •,— .-.-^-r.-T-'-^ ir-~-^rr  Trisulouo  laqueatus,  uiorm  (rac*.    E.  Hitch  jook. 

i 


UniaulonB  Interinediua,  Irocit.    Hitoh.  Iblinol.  Maee.  ISSfj 
TrihamuB  elegMiB,  irocAs.  Dr.- E.  Hitchcock.  SupplemeDt;'.^  •■„.,„ 
mas    I)  Trihamna  riBBBTiB  .■'-"'ry^     i/fui. 


